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INTRODUCTION 


That foci infection, often insignificant and symptomless them- 
selves, are cause systemic disease indicated many facts. 
Clinical studies have shown that focal infections are present demon- 
strable form high percentage the sick, including children. 
Thorough removal foci infection followed improvement 
the general health and frequently improvement cure dis- 
tant local and systemic diseases, provided the changes are not too far 
advanced. Indeed, improvement has occurred often that many 
physicians have come regard these observations proof etio- 
logic relationship and, improvement does not follow the removal 
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given focus, considered presumptive evidence either that the 
particular operation was not properly performed that other foci 
exist. Exacerbation systemic conditions immediately following 
the removal certain foci infection further suggests causal rela- 
tionship. The idea etiologic relationship not new, and relief 
systemic conditions following the removal foci infection 
mentioned the older medical literature. 

Rush 1801, cited Duke (10), after mentioning number 
striking cures which followed extraction diseased teeth, made the 
following statement: ‘‘I have been made happy discovering that 
have only added the observations other physicians, pointing 
out connection between the extraction decayed and diseased 
teeth and the cure general Miller (28) 1889 dem- 
onstrated that infection the mouth may cause constitutional disease. 
Pyorrhea mentioned causative factor pathologic conditions 
the joints, and tonsilitis frequently accompanying rheumatic 
fever. Black (4) emphasizes the importance dental lesions ocular 
disease and, review the older medical literature, gives numerous 
instances indicating causal relationship between dental lesions, par- 
ticularly the form alveolar abscess the root apex and pus 
pockets along the side the root, diseases the eye. The rela- 
tionship between ill health and infections the mouth was thought 
earlier years due chiefly the swallowing pus and 
putrid material. 

Notwithstanding the repeated suggestions etiologic relationship, 
the medical and dental professions, whole, remained indifferent 
until Billings (2, and his co-workers made their extensive clinical 
observations and correlated experimental studies animals (7, 33) 
demonstrating the importance septic foci, even when small, 
sources chronic infections conveyed blood The 
broader conception this interrelationship, well expressed the 
term ‘‘focal may therefore regarded having had its 
origin recent years. The experimental studies included dental 
foci well localized infections other parts the body. 
early 1908 (33) endocarditis was produced intravenous injection 
the respective strains from case each staphylococcus and 
streptococcus viridans endocarditis, which cases were clearly the 
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result dental infections. The combined clinical and experimental 
studies Hartzell (16, 17), Hartzell and Henrici (18), Gilmer (12), 
Gilmer and Moody (13), and Moody (29), emphasized the importance 
dental foci sources systemic infections. For detailed con- 
sideration results numerous clinical and roentgenologic studies, 
and exhaustive bibliography, Duke’s excellent monograph (10) 
this subject should consulted. 

Experimental studies have shown that foci infection given 
case may harbor the same type bacteria that found distant 
lesions; that intravenous injection the freshly isolated strains both 
from the focus and from the diseased organs followed localiza- 
tion and lesions organs corresponding those involved the 
patient from whom the bacteria were isolated; and that, from the 
lesions produced experimentally, the organism may isolated 
pure culture, the disease again reproduced, and the organism again 
isolated. Moreover, immunologic evidence indicating intimate 
relationship not lacking. The bacteria having elective localizing 
power may agglutinated specifically the serum the patient 
(5). own studies, the elective localizing power the freshly 
isolated streptococci found the focus systemic lesions has 
been demonstrated appendicitis, ulcer the stomach, cholecystitis, 
rheumatic fever (36), erythema nodosum (39), herpes zoster, myositis, 
chronic septic endocarditis (34), epidemic parotitis, and acute ante- 
rior poliomyelitis (40, 45). fuller discussion these studies may 
found the writer’s original papers published the Journal 
Infectious Diseases and the Journal the American Medical Asso- 
during the past four years. 

The results ulcer have been verified the main and extended 
Helmholz (19) and Hardt (15), and those cholecystitis 
Brown (5). The elective localizing power streptococci and colon 
bacilli from urinary infections has been demonstrated Helmholz 
and Beeler number workers, the other hand, have 
failed obtain evidence the elective localizing power strepto- 
cocci other bacteria isolated from foci infection, and even 
strains from the infected tissues. 

own experiments this field, the primary consideration was 
determine whether not foci infection harbor bacteria, quite 
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without regard species, which may produce the disease animals 
corresponding that found the patient. Intensive effort was 
made work with the bacteria from the depth focus and not 
merely with those the surface which might saprophytic flora. 
Pus was expressed from tonsils, the pus pyorrhea was aspirated 
from the depths the pockets means glass pipette, and 
studies were made selected cases. Very early the work was 
found that the bacteria concerned were often extremely sensitive 
oxygen, and that the property which elective localization depends 
tended disappear promptly, especially aerobic cultivation. 
The specific strain may thus lost even the primary culture, 
unless the culture medium particularly favorable for growth, both 
with regard available nutritive material and with regard oxygen 
tension. The importance oxygen tension for the cultivation 
various streptococci, and the variations this requirement for 
growth, have been emphasized Graf and Wittneben (14), Wherry 
and Oliver (52), and others. 

Inability obtain evidence the elective localizing power 
bacteria the hands some observers, pointed out Gay (11), 
might well explained insufficient attention technical details. 
Henrici (18), for example, first plated his material aerobically 
blood agar and then made inoculations animals with subcultures 
strains streptococci fished from single colonies. Moody’s ex- 
periments (29) the dose was very much smaller and the animals were 
allowed live for longer time than experiments. the 
general disease-producing power streptococci and other bacteria 
contained dental and other foci, however, the experimental results 
all workers are more accord. Thus, Henrici produced myositis, 
nephritis, myocarditis, arthritis, and arteritis, with cultures from 
dental foci. Moody obtained similar results. 

Many facts suggest that dental infections are often metastatic from 
foci elsewhere than the dental area (40). The observation which 
have made, that bacteria isolated from the tissues metastatic 
lesions show greater affinity for the same tissues animals than 
those isolated from the primary focus, seems indicate that 
the repeated occurrence the same type lesion, such pulpitis 
given case, may the result blood-borne infection 


ELECTIVE LOCALIZATION BACTERIA 209 


from one pulp another, well from infection from focus 
the tonsil. The rather common occurrence pulpitis during 
following certain epidemics acute respiratory diseases 
harmony with this idea. That infection the pulp may meta- 
static shown the fact that occurs sound teeth, that 
apical abscesses are sometimes found the roots otherwise 
normal teeth whose pulp chambers have not been perforated either 
treatment decay, and that infection occasionally found 
unerupted teeth. Moreover, direct experimental evidence that 
this may occur has been obtained. previous communication, 
have shown the affinity for dental pulps and dental nerves, 
animals, streptococcus isolated from the foul pulp tooth 
person whom infection number pulps subsequently occurred. 

shall now outline method for bacteriologic and experimental 
study applicable dental problems, record further data concerning 
the localizing power bacteria isolated from various dental foci 
infection, report detailed experiments few illustrative cases, and 
present certain deductions which may serve useful guides various 
dental procedures. 


DESCRIPTION THE EXPERIMENTS AND THEIR RESULTS 


The solution many dental problems will depend, large 
extent, bacteriologic studies. The usual, although standard, 
methods are not always sufficient. The methods should adapted 
the special conditions this field. Streptococci and other bac- 
teria tissues and chronic foci infection, particularly those 
about teeth, are often extremely sensitive oxygen. Many bac- 
teria require partial oxygen tension and not grow under strictly 
anaerobic aerobic conditions (36). Aerobic cultivation those 
less sensitive tends destroy the property which elective locali- 
zation depends. The amount material obtainable for inoculation 
and the number bacteria many cases dental infection are 
small, and hence particularly adaptable mediums are indicated. 
The method. making the primary cultures should simple 
that can readily applied with little annoyance the patient 
and operator. method embodying the above requirements, and 
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similar one have described previously (37), has proved useful 
studying the bacteriology and the localizing power the bacteria 
isolated various dental infections. 


Method for the bacteriologic study dental infections 


Two mediums, dextrose-brain broth and soft dextrose-brain agar, have 
been found especially useful. They are prepared from meat infusion 
beef extract the usual way, and titrated that the final product from 
0.5 0.7 acid phenolphthalein. order not interfere with the 
growth sensitive bacteria and yet indicate their number, the agar 
medium made contain only 0.5 per cent agar, just sufficient jell, 
instead the usual 1.5 per cent. Both these mediums are placed 
test tubes that the column medium least cm. tall. Pieces 
fresh brain substance, equivalent about gram, are added the bottom 
each tube make the column approximately cm. tall. The mediums 
are then sterilized autoclave pounds pressure for fifteen min- 
utes, Arnold sterilizer three successive days. Dextrose, from 
concentrated sterilized solution, added both mediums after sterili- 
zation make them 0.2 per cent dextrose; also decolorized acid fuchsin 
(Adraid’s indicator). The addition ascites fluid, blood, serum, just 
before use, while advantageous special instances, found unnecessary 
for routine work. The brain substance renders the bottom the tube 
anaerobic; the top necessarily aerobic and follows that every gradation 
oxygen pressure occurs between these two points. The growth these 
liquid mediums almost invariably begins the bottom the tube and 
then forces its way upward, some instances the top the medium 
within twenty-four hours; others, forty-eight seventy-two hours, 
not all 1). Tall tubes broth made from meat infusion 
the usual way, which per cent blood added and 0.5 per cent 
dextrose from concentrated solution just before use, have proved specially 
useful studying the localizing power bacteria from dental foci. 

The liquid mediums are specially useful for studying the localizing powers 
the primary culture, but they give little indication the number 
bacteria present the material inoculated, and one contaminating or- 
ganism from the air elsewhere may outgrow the more parasitic organ- 
isms contained the material under consideration. The agar medium, 
conjunction with study smears the material inoculated, furnishes 
quite accurate information the number bacteria contained the 
material inoculated and should used the liquid medium. 
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Text Fic. CULTURES, ILLUSTRATING THE IMPORTANCE 
DENTAL INFECTIONS 


Tube broth inoculated with infected pulp tooth case 
iritis (Case 3458). 


Tube broth inoculated with the iris rabbit showing iritis, 
following injection culture from the apex the same tooth. 


Tube Dextrose-blood broth inoculated with the iris the rabbit showing 
iritis. 


The growths tubes and remained limited the lower portion the tubes for 
seventy-two hours; the growth tube was limited the lower portion for forty- 
eight hours, and then forced its way the top during the third twenty-four hours. 
Aerobic blood-agar plates tubes and were negative. while showed pure cul- 
ture Streptococcus viridans. 
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the agar medium, contaminating bacteria not outgrow those con- 
tained the material inoculated. The bacteria live for long time, and 
the properties which elective localization depends may retained the 
deep colonies for longer period than when grown aerobically, that 
transfers the liquid mediums for animal injections may made 
considerable period after growth has occurred. 

The material from foul pulp dental canal may inoculated di- 
rectly with broach; effort should made carry some the deeper 
layers the mediums. granuloma, other material from apical in- 
fections, may emulsified sodium chloride solution mortar 
specially devised sterile air chamber and then inoculated, may 
dropped into the broth directly. Transfers from these mediums blood 
agar other mediums may made for identification and for other 
studies. 

the removal teeth some danger contamination with the mouth 
flora exists even when extreme measures are adopted for sterilizing the gum 
margins. This danger becomes slight proper hands and, the agar 
medium yields many colonies, one may sure that the bacteria were con- 
tained the material inoculated. few bacteria exist the tissue, 
may the case chronic granuloma, control cultures the agar medium, 
the contained the pulp chamber abscessed teeth, for ex- 
ample, should always made. This may done conveniently steriliz- 
ing the surface the tooth Bunsen flame, dipping alcohol 
and burning the alcohol, care being taken not overheat the tooth and 
thus the bacteria the pulp. cultures can not made immedi- 
ately, the tooth should wrapped dry sterile gauze; should not 
placed sterile salt solution other liquids often done. The 
pulp chamber may entered from the seared apical end with the aid 
flamed dental drill, splitting the tooth wrapped sterile gauze the 
jaws rigid vise. Moreover, the presence bacteria readily demon- 
strated incubating the granuloma other tissue the depths the 
medium for from eight twelve hours, fixing the tissue per cent 
formalin, and cutting and staining sections. the point where living 
bacteria occur colony containing many bacteria formed and, owing 
the density tissues, readily demonstrable microscopically. ‘This 
procedure has the advantage showing the location the bacteria their 
relation the blood-vessels (figs. 10, 11, 12, 13, 16, and 17). 

For details regarding inoculations animals, reference should made 
the original papers elective localization. Suffice state here 
that inoculations animals should made intravenously, although spe- 
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cific localization has been obtained some instances following intraperi- 
toneal inoculation. The culture injected should mixed that the 
bacteria grown the different levels are included. Control cultures 
the material injected should always made, since the freshly isolated 
organisms tend die quickly and negative result may due this 
cause. least two animals, preferably medium-sized rabbits, should 
inoculated with given culture, one with relatively small dose 
the other with large dose The dose special instances 
may made smaller larger, depending the type bacteria hand. 
the bacteria are separated from the broth and suspended salt solution, 
the dose should increased. The animal should anesthetized 
forty-eight seventy-two hours after injection, and examined carefullv 
bright light for lesions. Animals seemingly well have frequently shown 
specific lesions. Repeatedly negative results have been reported the in- 
experienced investigator when unmistakable lesions were found closer 
examination, especially the case experiments myositis and arthritis. 
Cultures and sections from the lesions should, course, made deter- 
mine the identity the causative organisms, especially the primary 
mixed cultures are injected. The nonpathogens disappear from the cir- 
culation and the tissues with remarkable rapidity, and the specific organisms 
quickly localizes and produces lesions. The animal often serves 
efficient plating, separating the pathogens from the nonpathogens. This 
fact was emphasized some years ago when was shown that Streptococcus 
viridans from endocarditis was isolated pure culture from lesions the 
heart valves, and hemolytic streptococcus was isolated from the turbid 


joint fluid animals after mixtures the two strains had been injected 
intravenously. 


Localization bacteria from dental foci infection 


jected intravenously with cultures obtained from dental foci. The 
figures indicate the percentage incidence lesions various organs 
revealed necropsy. cases which lesions were not found 
blanks are left the table, although some instances lesions would 
doubt have been found sufficient time had been available 
make complete search. Owing the frequency with which colon 
bacilli contaminate primary cultures from pyorrhea pockets, some 


the cultures injected had been plated blood agar. analysis, 
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this was found the reason for the relatively low total inci- 
dence elective localization some the diseases studied. 
instances which the primary cultures were injected, the tendency 
localize electively was usually well marked. Only one culture 
was made each case. was not intended obtain culture 
from focus any particular time, during exacerbation 
symptoms, although cultures happened obtained during such 
periods some instances. The table records the results obtained 
from injecting 151 animals with cultures from cases. 

The incidence lesions the organs tissues the animals, 
corresponding those involved the patient, was relatively high 
myositis and dental neuritis, ulcer the stomach, appendicitis, 
neuritis, herpes zoster, multiple sclerosis, transverse myelitis, goiter, 
and iritis. cases the tendency the streptococcus localize 
electively was very striking, there being lesions other organs, 
while other cases there were minor localizations addition 
specific localizations, indicating both general and specific viru- 
lence. some the results were entirely negative. This was the 
case following injection streptococci after aerobic plating blood 
agar. 


Localization bacteria pus expressed from tonsils and emulsions 
extirpated tonsils directly injected into animals 


Some years ago, studying the localizing power the bacteria 
contained tonsils cases rheumatic fever, ‘‘emulsions freshly 
removed tonsils were found very toxic for rabbits, guinea-pigs, 
and dogs. Symptoms following injections relatively large doses 
guinea-pigs and dogs are those characteristic anaphylaxis each. 
The degree toxicity was greatest the emulsions from tonsils 
which were visibly infected and which showed the greatest numbers 
bacteria plate cultures (35).” 

Dick and Burmeister (9) made more extensive study the toxicity 


extirpated tonsils; they also found that the toxicity propor- 


tion the amount evidence infection, particularly hemolytic 
streptococci. These experiments indicate that ill effects must come 
from the continued absorption toxic material from localized in- 
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fections aside from the actual localization and growth living bac- 
teria distant organs tissues. 

Those who are inclined minimize the importance foci infec- 
tion causes systemic disease have raised the objection that 
animal experiments repeated large doses cultures are given intra- 
venously, and that therefore localization expected, but that 
under natural conditions this does not occur. fact that elec- 
tive localizations have occurred instances which the dose the 
culture injected was very small and they have occurred even follow- 
ing intraperitoneal injection. But order simulate the condi- 
tions more closely, direct injections bacteria that had grown the 
tonsils have been made suitable cases together with cultures made 
from this material. 

table given summary the results these experiments. 
The figures indicate the percentage incidence localization the 
various organs revealed the naked eye necropsy. The blank 
spaces indicate the absence lesions these organs. Most the 
animals were injected intravenously directly with small amount 
material expressed from tonsils after had been emulsified salt 
solution. The rest were injected with small doses emulsions from 
tonsils. The tendency localize electively the organs tissues, 
corresponding those involved the patients from whom the ma- 
terial was obtained, was often striking picture. This was par- 
ticularly marked cases chronic arthritis and myositis when 
number experiments, sufficient value, were made; although 
even when only few animals were injected from cases ulcer the 
stomach, nephritis, neuritis, and erythema nodosum, localization 
occurred the specific organ more often than other tissues and the 
lesions were more distinct. The tonsils showing the largest amount 
infected material are often small and atrophic. There little 
evidence inflammatory reaction. The infection virtually out- 
side the tonsil walled-off pockets and hence localization the 
tonsils animals should not expected after the intravenous in- 
jection. Besides, the tonsils the animals used bear little resem- 
blance the human tonsil. 

The fact now well known that acute exacerbations symptoms 
follow the surgical removal certain foci infection chronic dis- 
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eases, especially those about the teeth. This particularly likely 
occur persons with chronic disorders who appear hyper- 
sensitive. The danger from the removal too many foci one time, 
these cases, was noted some years ago (1913) when fatal exacer- 
bation following the removal and curettement number ab- 
scessed teeth occurred patient suffering from chronic arthritis. 
quote (39): 


“On February 1913, tonsillectomy was followed slight increase 
temperature for day two. February 16, number teeth were 
extracted, followed the next day fever from 102° 105°F. for nearly 
three weeks, associated with pericarditis, pleurisy with effusion, broncho- 
pneumonia, exacerbation the joint sensitiveness, and successive crops 
erythematous nodes the skin chiefly over the forearms and legs, acute 
dilatation with acute multiple ulceration the stomach shortly before 
death, February 28.” 


The sockets were curretted immediately after extraction. The 
importance the gradual removal foci, particularly the dental 
area, chronic diseases has since been emphasized especially 
Hartzell (17), Thoma (49), and many others. The exacerba- 
tions may due the absorption toxic material which these 
patients are hypersensitive, lighting more less dor- 
mant infection metastatic lesions, localization bacteria 
that gain entrance through the traumatized area from which the dis- 
eased tissue may have been only partly removed. That such locali- 
zation occurs some instances indicated the results obtained 
the case quoted above, and the fact that the bacteria contained 
the material expressed from tonsils contained extirpated ton- 
sils, some persons who developed temporary exacerbations, showed 
elective localizing power animals. Thus, patient with simple 
thoracic herpes zoster developed gangrenous herpes zoster follow- 
ing the expression pus from the tonsils containing bacteria that 
produced herpes animals. 


Illustrative cases and experiments 


Case 516. woman, aged fifty-seven, with typical transverse 
infectious myelitis. Examination showed marked pyorrhea. The 
patient had but seven teeth remaining, and these were loose their 
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sockets and surrounded large amounts pus. 
pus was expressed from the tonsils. 


Twenty-one animals were injected with the bacteria isolated from the 
pyorrheal pockets and tonsils this patient. Fifty per cent the ani- 
mals developed lesions the meninges and per cent showed lesions the 
spinal cord. Partial complete paralysis which began the hind extremi- 
ties developed many the animals. Lesions the cord consisted 
chiefly hemorrhages both the gray and white matter, and leuko- 
cytic infiltration the meninges and surrounding the blood-vessels. The 
results following the injection cultures from the pus about the teeth 
were similar those the following experiment (rabbit 514). 

Rabbit 514 was injected intravenously, October 31, 1915, with the 
growth from cc. ascites-dextrose broth. November peculiar in- 
coordination was noted. The animal threw itself from side side at- 
tempting get its feet, which was not able account weak- 
ness the hind extremities. was extremely ataxic, and was unable 
maintain its equilibrium. The respirations were increased and re- 
sponded only slightly pin-prick the hind extremities. November 
the animal was found dead. Necropsy showed marked edema and hemor- 
rhage the pia. blood-clot was found between the cerebrum and cere- 
bellum. The external surface the dura showed marked congestion and 
numerous hemorrhages. The spinal fluid was turbid and hemorrhagic. 
There were few small hemorrhages the gray matter the cerebrum 
and large number the cerebellum. Cultures the blood, spinal fluid, 
brain, and cord contained short-chained streptococci and few colon 
bacilli. The meninges the cervical cord showed marked leukocytic in- 
filtration, especially around the nerve roots, but the nerve substance was 
free from infiltration. The infiltrating cells were chiefly polymorphonuclear 
leukocytes. The medulla showed marked hyperemia the vessels but 
hemorrhagic nor leukocytic infiltration the dura. Gram-positive dip- 


lococci were found and adjacent lesions, but not tissues free from 
lesions. 


Case 595. middle-aged man, with typical multiple neuritis 
which had followed attack so-called influenza three months be- 
fore. (The details the history this case are reserved for more 
complete report elsewhere.) The patient’s tonsils appeared quite 
normal the surface but moderate amount pus was expressed 
from the poles each. The teeth and gums were believed 
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normal, and they appeared the surface, but closer examina- 
tion marked pyorrhea was found about several the molars. 


Two series nineteen animals were injected with cultures from tonsils 
and teeth, and lesions the peripheral nerves occurred per cent. The 
results animals injected with cultures from the pyorrheal pockets are 
illustrated the following protocols (rabbits 739, 746; guinea-pigs 156, 
158). 

Rabbit 739, weighing 2115 grams, was injected intravenously, March 
13, 1916, with growth from 7.5 cc. ascites fluid. March 14, the ani- 
mal was found dead. necropsy were found marked hemorrhagic infil- 
tration the right musculospiral nerve, acute splenitis, and several small 
areas hemorrhage the stomach. Numerous cross sections brain and 
cord showed lesions. The localization the musculospiral nerve 
illustrated figure 35-A. 

Rabbit 746, weighing 1240 grams, was injected intraveuously, March 
17, 1916, with cc. ascites fluid culture. March 19, the animal was 
found crouched position; was disinclined walk; was lame the 
left hind extremity which held were painful. Its hair was 
fluffed. March 23, the symptoms were about the same. The animal was 
chloroformed, and necropsy showed large number white lesions 
the muscles, arthritis both knees, hemorrhage, edema, and infiltration 
both tibial nerves, most marked the upper third the left, and localized 
infiltration and edema adjacent and involving the small branches the 
subcutaneous nerves various parts the body. Blood-agar plate cul- 
tures the blood were sterile. 

Guinea-pig 156, weighing 320 grams, was injected intraperitoneally, 
March 17, with cc. ascites fluid culture. March 18, the animal was 
found dead. Necropsy showed acute peritonitis and marked hemorrhage 
and edema the lower end both posterior tibial nerves, The lesions 
and localizations are illustrated figures and 35, and 

Guinea-pig 158, weighing 330 grams, was injected intravenously, March 
23, with cc. ascites-dextrose-broth culture after the strain had passed 
through one animal. March 24, there were symptoms. The animal 
was chloroformed, and necropsy were found swelling and hemorrhagic 
infiltration localized area the external and internal left popliteal 
nerves, the lower third the right sciatic nerve, the right anterior 
crural nerves, two the trunks both sides the sacral plexus, 
and the anterior trunk the right brachial plexus. Cultures ascites- 
dextrose blood-agar plates the blood, kidney, muscles, and cord, 
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proved sterile. Cultures the liver showed ten colonies streptococci. 
Ascites-dextrose-agar shake cultures the cord, kidney, and normal trunk 
the sacral plexus remained sterile, while those the liver showed two 
and those the muscle one colony, streptococi. The type 
lesions the nerves and the localization the bacteria are illustrated 
and 35-B. 


Case 621. woman, aged fifty-three, with chronic multiple ar- 
thritis and myositis. Twenty years before, soon after pregnancy, 
the patient began have pain the right shin just below the knee. 
‘This was temporarily relieved hot baths, but later pain and stiff- 
ness developed the knee, and with pains passing from joint 
joint. vaccine prepared from Streptococcus rheumaticus was used 
potassium iodid was administered, resulting great improvement 
which lasted for two years. The patient then developed pain the 
jaws and teeth, and the joint symptoms returned. x-ray examina- 
tion disclosed abscessed teeth, which were removed. The tonsils 
had been removed seven months before with some improvement. 
general examination revealed multiple arthritis all the large joints 
with marked destruction joint surfaces, shown the x-ray, 
the knees, and almost complete fixation both elbows. 
small amount infected lymphoid tissue the region the 
scars was found and removed. X-ray examination revealed 
rarefaction around the apices and roots the first left upper molar. 
‘This tooth was extracted. Small masses connective tissue over the 
apices the roots and partially calcified pulp Improve- 
ment the patient’s condition following the removal these foci was 
‘slight and temporary; this could expected considering the marked 
‘changes that had already occurred. 

Cultures from the granuloma the extracted tooth dextrose- 
broth yielded large number green-producing streptococci and 
few hemolytic streptococci, while those made from the pulp con- 
tained pure cultures green-producing streptococci. Those from 
the tonsils showed green-producing streptococci, Micrococcus ca- 
tarrhalis, staphylococci, and small Gram-positive bacilli. 


The primary cultures dextrose-broth each were injected into four 
Non-suppurative arthritis, lesions the ligaments and the 
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periosteum around joints and muscles, chiefly the tendinous portion, 
were the predominating findings all the animals. The two injected 
with the culture from the pulp also showed lesions the pulps teeth, 
while the two injected with the culture from the granuloma and tonsil, 
respectively, did not. (See protocols below for rabbits 813, 814, 820, 823.) 

Rabbit 813, weighing 1750 grams, was injected intravenously, April 27, 
1916, with cc. ascites-dextrose-broth culture from the apex the 
extracted tooth. April 28, when the animal seemed quite well, was 
Examination revealed large hemorrhage the perios- 
teum the inner aspect the tuberosity the left tibia, slightly turbid 
fluid both knee-joints, number hemorrhages the muscles and 
tendons about the hip-joints, moderate number small whitish streaks 
the flat muscles about the chest and diaphragm and over the tendinous 
portions the muscles the extremities. There were two hemorrhages 
the tricuspid valve, two small ones along the lesser curvature the 
stomach, and large hemorrhagic ulcer near the pylorus. There were 
other lesions. Blood-agar-plate cultures from the blood and joint fluid 
were sterile, while cultures ascites-dextrose-broth showed green-pro- 
ducing streptococci. 

Rabbit 814, weighing 1210 grams, was injected intravenously, April 27, 
1916, with cc. ascites-dextrose-broth culture from the pulp the 
extracted left upper molar. April 28, the rabbit seemed quite well; was 
chloroformed. necropsy there were found distinctly turbid fluid 
both knee-joints; few hemorrhages the capsule and muscles around 
the left knee-joint and left shoulder-joint; few lesions the muscles, es- 
pecially the tendinous portions about the extremities; and hyperemia and 
hemorrhages pulps teeth. 

Rabbit 820, weighing 1240 grams, was injected intravenously, April 28, 
1916, with the growth from cc. ascites-dextrose-broth culture from 
pulp the extracted tooth. April 29, the rabbit seemed pain and its 
muscles were sore. was chloroformed and necropsy showed num- 
ber hemorrhages the periosteum near the tuberosity the tibia, and 
marked hyperemia and small hemorrhages the pulps the teeth. 

Rabbit 823, weighing 1420 grams, was injected intravenously, April 29, 
1916, with cc. ascites-dextrose-broth culture from the tonsil. May 
the rabbit seemed quite well but was distinctly muscle-sore. The animal 
was chloroformed. small number lesions were found the muscles 
about the knee- and hip-joints, especially the tendinous portions; also 
arthritis the left knee, hemorrhages the periosteum the lateral aspect 
the tibia, and hemorrhages the periosteum under the left eye. 
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Case 623. W., middle aged physician, had repeated attacks 
pain the right gluteus maximus muscle, and occasional stiffness 
the muscles the back. The attacks varied from time time and 
were much less severe after the removal the tonsils the end 
three years, but they recurred intervals and the patient was not 
quite free from stiffness and soreness the interim. examination 
the Mayo Clinic, April, 1916, small abscess was found over the 
apex tooth, which was extracted. Slow but continuous improve- 
ment followed, with entire freedom from severe attacks for several 
years, even during ten months the damp, cold climate France. 
small granuloma was found over the apex the root the 
extracted tooth and the canal showed calcifying pulp. 

The cultures from both showed short-chained, green-producing 
streptococci, few staphylococci, few hemolytic streptococci, and 
moderate number slightly hemolyzing streptococci. 


primary culture the calcified pulp was injected into one rabbit, the 
primary culture the granuloma into another. The results obtained 
from the injections are recorded the following protocols (rabbits 818, 
822). 

Rabbit 818 was injected intravenously, April 28, 1916, with the growth 
from cc. ascites-dextrose broth from the granuloma. April 29, the 
animal seemed muscle-sore but otherwise well. was chloroformed and 
necropsy the fluid knee-joints and shoulder-joints was found distinctly 
turbid. The right gluteus muscle was streaked with white and was hem- 
orrhagic; and area, almost cm. diameter, near the attachment 
the muscle the ilium, contained numerous small hemorrhages. mod- 
erate number lesions were scattered the more tendinous portions 
the muscles throughout the body and the muscles about the shoulder 
blades. Cultures from the blood and joint fluid showed pure culture 
green-producing streptococci; those from the muscle showed large num- 
ber slightly hemolyzing streptococci, few green-producing streptococci, 
and few Gram-negative The microscopic appearance the 
lesions the gluteus maximus muscle, and the localization, are illustrated 
figures and 33-D. 

Rabbit 822, weighing 1220 grams, was injected intravenously, April 29, 
1916, with cc. ascites-dextrose-broth culture from the partially cal- 
cified pulp the extracted tooth. 3.00 p.m. the rabbit was found dead. 
Examination revealed numerous small hemorrhages, over area cm. 
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diameter, the right gluteus maximus muscle near its attachment the 
ilium. group hemorrhages the other muscles about the right hip- 
joint and few lesions the muscles the right side the chest were 
found. Cultures the blood were sterile. 


Case 628. woman, aged fifty-four, had suffered from severe 
shooting pain the lumbar region and back, and down the right leg 
the inner side the knee, for period three four weeks fifteen 
months before. She had had acute attack cystitis eighteen 
months before, which time the course the nerve the inner 
aspect the leg was eruptive and blistered. Five months before 
coming the clinic the patient had attack, less severe, lasting 
three four weeks; and, during the previous winter, weakness the 
back and numbness both thighs had been noted. X-ray examina- 
tion the lumbar spine was negative; the joints showed ankylosis. 
Abscesses were found the roots the lower right third molar and 
second bicuspid. The tonsils, which showed moderate infection, 
were removed. The teeth were extracted. The root canals were 
almost obliterated; neither them was foul. 

Cultures from the tonsils showed hemolytic and green-producing 
streptococci; and cultures from the small abscess the apex the 
molar showed pure culture green-producing streptococci pairs, 
and long and short chains. 


Cultures from the tonsils, from the small granuloma the apex the 
molar, and from the pulp the bicuspid, were injected into animals. 
The following protocols illustrate the marked tendency localize the 
jumbar nerves, and dorsal roots and ganglia (rabbits 839, 842, 845). 

Rabbit 839 was injected intravenously, May 20, 1916, with cc. 
ascites-dextrose-broth culture from the granuloma the apex the 
molar. May 21, the animal was found dead. Necropsy showed num- 
ber punctate hemorrhages the nerve substance the left external 
popliteal nerve and its branches the calf the leg. The nerve sheath 
was hyperemic and also showed hemorrhages. the left sciatic nerve was 
one small punctate hemorrhage, the right sciatic nerve few hemor- 
rhages; and one small hemorrhage was found the right posterior tibial 
nerve. Very small punctate hemorrhages dotted the skeletal muscles. 
The external dural venous plexus was hyperemic. The spinal roots and 
the membranes the cord were free from hemorrhages, except for sharply 


* 
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circumscribed subpial hemorrhage, mm., surrounding the right sec- 
ond sacral anterior root, and one smaller hemorrhage surrounding the 
nerve just beyond the ganglion the third sacral root. Numerous cross 
sections the cord showed lesions its substance. Cultures from 
the blood showed pure culture short-chained streptococci. 

Rabbit 842 was injected intravenously, May 22, 1916, with cc. 


ascites-dextrose-broth culture from the pulp the lower right third molar. 


May 23, the animal seemed well; the injection was repeated. May 25, 
seemed well and was chloroformed. Necropsy revealed few lesions 
the muscles over the left hip and psoas. Distinct hemorrhagic edema sur- 
rounded the posterior roots the fourth left cervical, and third and fourth 
left dorsal ganglia; and the extradural vessels the.lumbar region were 
markedly congested. Numerous cross sections the brain and cord showed 
lesions. Cultures the blood ascites-dextrose broth showed pure 
growth streptococci. 

Rabbit 845 was injected intravenously, May 24, 1916, with cc. 
ascites-dextrose-broth culture the streptococcus isolated from the rabbit 
injected with the primary culture from the tonsil. May 26, the animal 
moved about pain; was chloroformed. Necropsy revealed few 
small hemorrhages the bladder, few white embolic foci the cortex 
the kidney, localized myocarditis, arthritis both knee-joints, few lesions 
the muscles, and localized areas hemorrhage and edema the sheaths 
the main trunks the lumbar plexus (fig. There was one area 
hemorrhage and infiltration the right external popliteal nerve, and also 
hemorrhagic edema the external surface the dura posteriorly and sur- 
rounding the posterior dorsal roots, chiefly the cervical region. 


Case 630. druggist, aged forty-six, had had two attacks epi- 
lepsy the six weeks before his examination, and red spots had ap- 
peared the forehead and the right the midline, extending 
back over one-half the right side the head. One week later, 
began suffer severe pain the region the right eye. typical 
herpes zoster was found over the right side the face and forehead. 
The tonsils were moderately infected, and x-ray examination the 
teeth revealed abscess the roots the lower left molar. The 
tonsils were removed, and the tooth was extracted. 


series five rabbits was injected with cultures from both. Four rab- 
bits were injected with cultures from the tonsils before and after one animal 
passage; all showed herpes. The result the rabbit injected with the 
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culture from the granuloma the apex the tooth the fol- 
lowing protocol (rabbit 843). 

Rabbit 843, weighing 1160 grams was injected intravenously, May 23, 
1916, with cc. ascites-dextrose-broth culture. May 26, the animal 
sat around pain; was chloroformed. Necropsy showed numerous 
small vesicles with opaque bases the dorsum the tongue, chiefly 
the left side. The not ruptured and were from 0.5 mm. 
diameter. The right gasserian ganglion showed number subcap- 
sular hemorrhages, and few hemorrhages were found the valves the 
heart. lesions were found numerous cross sections the brain and 
cord. Cultures from the blood ascites-dextrose broth showed streptococci. 


Case 674. man, aged fifty-three, had suffered from typical 
bilateral trigeminal neuralgia for twenty years. (The details the 
history are reserved for more complete report elsewhere.) The 
patient’s tonsils were moderate size, red, and contained small 
amount pus. Many his teeth had been extracted, and the 
gums were retracted from those remaining. Pyorrhea was marked. 


Cultures from the pus expressed from the teeth and tonsils were injected 
into animals. The results are illustrated the following protocol (rabbit 
908). 

Rabbit 908 was injected intravenously, July 12, 1916, with the growth 
from cc. ascites-dextrose-broth culture from pus from around the 
teeth. July 14, the animal was found dead. Necropsy revealed large 
hemorrhagic edematous area surrounding the right inferior dental nerve 
the point exit; few distinct hemorrhages the nerve sheath; large 
hemorrhage and marked edema the right superior dental nerve, extending 
for distance cm. the bony canal; multiple hemorrhages and hyper- 
emia the left inferior dental nerve within the submaxillary bone; and 
marked hyperemia, gross hemorrhages, the pulp the teeth 
the left lower jaw. The injected culture contained streptococci and 
Gram-negative bacillus. Blood-agar-plate culture the blood after death 
showed few streptococci and moderate number Gram-negative ba- 
Microscopic sections were made the sensory root the right gas- 
serian ganglion, the left inferior dental nerve, the tooth pulp, both 
superior maxillary nerves, and the gasserian ganglia. The lesions and 
localizations found these areas are shown and 34-A and 


Case 3368. aged forty-seven, wood-worker occupation, 
complained feeling below par generally, and recurring mild at- 
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tacks rheumatic pains the back, arms, shoulders, and through the 
head. The attacks tended recur intervals about one month 
for the past three four years. The patient also complained 
burning sensation the mouth. general examination was nega- 
tive; systolic blood pressure, 136; diastolic pressure, 66; Wassermann 
test, negative. x-ray examination the head showed cloudy 
maxillary sinuses, and apical rarefaction about three teeth. The 
first right upper bicuspid gave evidence rarefaction over the 
apex, but was somewhat discolored, and electric test indicated 
lost vitality the nerve. The four teeth were extracted, and the 
bicuspid was sent for cultures Dr. Gardner. evidence in- 
fection over the apex was found. The surface the tooth was steril- 
ized Bunsen flame, wrapped sterile gauze and split open the 
jaws vise. The pulp appeared quite normal, although was 
slightly hyperemic, particularly over small lateral area. 

After the surface blood-agar plate had been inoculated, the 
pulp was placed the bottom tall tube dextrose-acacia broth, 
and incubated for ten hours. was then placed per cent for- 
malin. pure culture short-chained streptococcus developed 
the broth; showed preference for anaerobic conditions, growing only 
the lower two-fifths the column the broth tube I). 
Microscopic examination stained sections the pulp showed prac- 
tically abnormalities except small area round cell infiltration 
along one margin (fig. 12). Sections the pulp, after incubation 
the broth for ten hours, showed number capillaries plugged 
with streptococci (fig. 12), together with large numbers bacteria 
the area infiltration (fig. 13). 


The primary broth culture was injected intravenously into two rabbits. 
The one developed marked double iritis, hemorrhage and infiltration the 
pulps teeth, and number hemorrhages the muscles. The rabbit 
which received smaller dose showed symptoms iritis, injection ves- 
sels, photophobia, and lacrimation for number days, and then recov- 
ered. The animal was anesthetized the third day. Slightly turbid 
fluid the knee joints was found, but other lesions. 

Cultures from the iris the rabbit that showed marked iritis 
tube were injected into two rabbits. Both these developed tem- 
porary symptoms iritis. One had outspoken lesions the pulps the 
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teeth, and both had lesions muscles and joints. One also had hemorrhage 
the stomach and heart valves. The following experiments illustrate the 
results obtained with the culture from the focus this case (rabbit 1720). 
Rabbit 1720, weighing 1610 grams, was injected, April 15, 1919, with 
cc. forty-eight hour dextrose-acacia-broth culture from the pulp 
the right upper first bicuspid. April 16, the left eyelids were glued to- 
gether exudate. The vessels the iris and the sclera surrounding 
the cornea were markedly congested, but there was turbidity the an- 
terior chamber. The right eye was normal. The rabbit appeared muscle- 
sore, generally weak, and its respirations were slightly increased. April 
17, there was marked injection the vessels the iris and sclera surround- 
ing the cornea both eyes. The right eye was enucleated Dr. Bene- 
dict. Examination showed hemorrhagic exudate the posterior surface 
and peripheral margins the iris. The rabbit appeared weak and 
muscle-sore, and tended constantly crouch and lie its side 
were painful stand. April 18, the animal was extremely weak, and just 
able walk. The fluid the anterior chamber the left eye was very 
turbid. The rabbit died 10.30 Examination showed moderate 
number hemorrhagic lesions the muscles, especially surrounding the 
nerve trunks the abdominal wall; also small hemorrhages the tendinous 
portion the muscles the extremities and deep muscles the shoulder 
and hip joints. The peridental membrane the left lower incisor, espe- 
cially near the apex, and the pulp the tooth, were hemorrhagic and 
edematous, and microscopically the pulp showed leukocytic infiltration 
and diplococci adjacent hemorrhagic areas 15). the cor- 
responding left inferior dental nerve was number small punctate 
hemorrhages. The pulp number the molars was hemorrhagic. 
few small circumscribed hemorrhages were found the cecum. The 
uterus contained three necrotic placental masses; the peritoneum over 
these areas was hyperemic and covered with thin layer fibrin. The 
lungs, stomach, heart, kidneys, adrenals, superior dental nerves, joints, 
brain, and cord were free from lesions. Blood-agar plates and tall-tube 
cultures, dextrose-broth the vitreous and turbid fluid the anterior 
chamber the extirpated eye, were negative. Blood-agar-plate cultures 
the turbid fluid the anterior chamber the left eye after death 
showed moderate number green colonies streptococci and few colo- 
nies colon bacilli. Dextrose-acacia-broth cultures this fluid contained 
many colonies the fibrinous film the middle portion tall tube, but 
diffuse growth. diffuse cloud the lower cm., but growth 
the rest the tube, developed the dextrose-acacia-broth cultures from 
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the iris the extirpated right eye tube II). Cultures from the 
iris the left eye, after death, dextrose-blood broth, showed marked 
diffuse cloud the lower half the tube, and less dense cloud the 
upper half, due the short-chained streptococci pure culture. few 
colonies green-producing streptococci developed blood-agar-plate 
cultures from the fresh hemorrhagic pulp the left lower incisor, while 
those from corresponding normal pulp the right upper incisor were 
sterile. moderate number green-producing streptococci and few 
colon bacilli were found cultures from the blood. 


Case 3458. woman, aged twenty-three, came the Clinic 
because pain the left eye. Three days before, foreign body 
had become lodged the eye, causing considerable pain and lacri- 
mation. The eye was washed with boric acid solution, and the 
patient felt relieved, though the pain prevented her from sleeping 
during the night. The following day, while she was working, the eye 
gradually became more painful. Dr. Benedict found injection the 
conjunctiva, clear cornea, normal fundus, but evidence 
foreign body. The patient subsequently developed typical attack 
keratitis and iritis. general examination was negative. The 
dental examination Dr. Gardner showed four impacted molars, 
and fracture the roots both upper central incisors, sustained 
eleven years previously. The impacted and fractured teeth were 
extracted, and the sockets the incisors curetted. The patient made 
rapid recovery. The pulp the right upper central incisor was 
calcified; the pulp chamber the left upper central incisor was en- 
larged and filled with foul smelling pus, and this tooth had small 
granuloma over its apex. 

Gram-positive diplococci were identified smears from the pus; 
also large number fusiform bacilli, and cocci varying sizes. 
blood-agar plate this pus produced moderate number indiffer- 
ent colonies staphylococci, but green nor hemolytic streptococci. 
Cultures dextrose-blood broth the foul pulp produced diffuse 
cloud, due short-chained streptococci. blood-agar plate this 
culture showed green-producing streptococci pure form. Cul- 
tures dextrose-blood broth the granuloma over this tooth, 
splinter bone from between the two teeth, and the calcified pulp 
the right incisor, showed twenty-four hours diffuse cloud the 
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lower two-thirds the tube, gradually rising the top. The same 
type streptococcus was isolated from blood-agar plates the 
dextrose-blood-broth culture from the foul pulp. Microscopic 
sections the granuloma showed chiefly old dense fibrous tissue 
containing various sized, highly cellular areas (fig. 7). The areas 
infiltration contained fibroblasts, plasma cells, endothelial cells, 
arranged rows resembling capillaries, and moderate number 
leukocytes. Gram stain the fresh granuloma showed occasional 
diplococcus, usually adjacent the cellular areas blood 
vessels. the apex the granuloma near blood vessel was found 
area (fig. which contained considerable number diplococci 


(fig. 8). 


Primary dextrose-blood-broth cultures the foul pulp, the calcified 
pulp, and the granuloma, were injected intravenously into three rabbits, 
respectively. All these had iritis and lesions nerve trunks, and one 
had lesions the muscles. The first two rabbits (1699, 1700) had marked 
lesions the pulps and contiguous structures teeth, the third did not. 
The culture streptococcus from the iris one the rabbits (1699) was 
injected into two others. Both developed lesions the muscles, and 
lesions around the pulps teeth and dental nerves and the jaws. Only 
one the five rabbits died from injections; the others were anesthetized for 
examination from three six days. 

Rabbit 1699, albino, weighing 1100 grams, was injected intravenously, 
April 30, 9.00 a.m., with 3.5 cc. the dextrose-blood-broth culture the 
foul pulp. amount sterile sand was added few drops this 
culture and placed the right conjunctival sac. 8.00 p.m., the vessels 
the iris and surrounding conjunctiva were congested, and both eyes were 
affected lacrimation and photophobia. The rabbit seemed well other- 
wise. May the congestion the vessels the eyes was more 
marked 2), and the animal appeared muscle-sore, inactive, with 
tendency crouch its abdomen. The fluid the anterior chambers 
was cloudy. noon, the animal appeared weaker; congestion the eyes 
had diminished. 8.00 p.m., the animal jumped out its basket 
convulsive seizure and died violent convulsion fifteen minutes later. 
The circumcorneal congestion disappeared death occurred. 

The examination was made immediately. The iris each eye was opaque 
and showed focal hemorrhages. The fluid the anterior chamber was 
turbid. There were numerous hemorrhages the posterior aspect the 
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iris and the ciliary body (fig. 3). The base the appendix and the 
mesenteric lymph glands draining the appendix were swollen and hemor- 
rhagic. There was marked degeneration the myocardium, hemor- 
the superficial muscles and aponeurosis about the thorax (jig. 23), 
punctate hemorrhages the thymus, numerous subendothelial hemorrhages 
the septal wall, the left ventricle, and the papillary muscles. The 
parathyroid glands were extremely red and appeared edematous and swol- 
len. The thyroid was hyperemic. the first centimeter the duodenum 
were few small punctate hemorrhages; the mucous membrane the car- 
diac end the stomach was hyperemic; the lymph glands beneath the 
angle the jaw and ear, and along both superior maxillary nerves, were 
edematous and hemorrhagic; the axillary and inguinal lymph glands were 
normal; those the popliteal spaces were hemorrhagic and edematous, 
and the posterior tibial nerves were swollen and hemorrhagic. The perios- 
teum (fig. 23) opposite the right lower incisor was edematous and easily 
separated from the bone; the tooth was loose the socket; the peri- 
dental membrane and the pulp were edematous and hemorrhagic. The 
corresponding inferior dental nerve was hemorrhagic and number the 
pulps the molars that side were hemorrhagic and edematous 23). 
The pulp the left lower incisor, and the left inferior nerve, were 
normal. The superior dental nerves were edematous and contained few 
punctate hemorrhages. Smears from the hemorrhagic area the peri- 
osteum and from three dental pulps showed Gram-positive diplococcus, 
but other bacteria. Blood-agar-plate cultures the blood, the fluid 
from the anterior chamber, and the pulp the right lower incisor, were 
negative. Dextrose-blood-broth cultures the tissue the iris, and the 
pulp the right lower incisor, showed diffuse growth short-chained 
streptococcus, beginning the bottom the tube and gradually forcing 
its way the top. Sections the eyes showed marked hemorrhage and 
leukocytic infiltration the ciliary body and iris (fig. 19). Gram stains 
showed scattered diplococci and adjacent areas hemorrhage 
(fig. 20-B). 

Rabbit 1700, female weighing 1720 grams, was injected intravenously, 
April 30, with cc. the dextrose-blood-broth culture from the calcified 
pulp the right upper central incisor. few drops culture were mixed 
with sterile sand and dropped into the right conjunctival sac. May the 
animal appeared fairly well, but there was lacrimation and moderate con- 
gestion the vessels both eyes. May the eyes appeared normal, and 
the rabbit seemed well generally. The animal did not use the right hind 
which held were painful. Slight pressure along the sciatic 
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nerve and posterior aspect the legs seemed cause pain. The joints 
were not swollen. May conditions were about the same, and chloro- 
form was administered slowly; the animal went sleep without struggle. 

Marked infiltration and edema the subcutaneous tissue the posterior 
and lateral aspects the lower two-thirds the right leg and plantar sur- 
face the foot were found. There was hemorrhage and infiltration along 
the sheaths the nerve trunks and sheaths the plantar surface the 
right foot. This infiltration was most marked immediately surrounding 
the lower one-third the posterior tibial and accompanying nerve the 
right leg. The tissues surrounding these nerves were extremely edematous 
and swollen, including the tendon Achilles and its bursa the posterior 
aspect the calcis (fig. plantar infiltration and suppuration 
followed the nerve trunk and extended into the tissues and sheaths the 
tendons. The ankle and phalangeal joints were normal. The left poste- 
rior tibial nerve showed few hemorrhages the upper one-third, and the 
bursa the attachment the tendon Achilles was only slightly swollen. 
number small hemorrhages was associated with whitish streaks and 
localized edema the more tendinous portion the muscles the ante- 
rior aspect the left tibia, with large area surrounding small nerve 
the deeper layer the muscles. There was area hemorrhage and 
infiltration the intercostal muscles beneath the shoulder blade the 
right thorax (fig. 26), and large hemorrhage associated with edema 
the periosteum the upper left jaw opposite the apex the upper left in- 
cisor (fig. 25). The left superior dental nerve was hemorrhagic and ede- 
matous, with number whitish areas infiltration. The pulp the 
left upper incisor was hyperemic and edematous. The pulps the 
molars the left side were edematous; those the right side appeared 
normal. The right superior dental pulp and nerve were normal. There 
were lesions the nerve trunks other than those mentioned. 

The uterus was much enlarged and contained five almost-full-term fetuses. 
the first fetus were few whitish lesions the muscles the abdominal 
wall along the blood vessels and nerve trunks; few hemorrhages the 
muscles about the neck and between the toes the subcutaneous tissues 
the plantar surface the left foot; hemorrhage and edema the poste- 
rior aspect the left leg; and around the ankle-joint the right leg was 
group hemorrhages. the second fetus was group hemorrhages 
between the third and fourth toes and the upper aspect the little toe, 
and group hemorrhages the muscles the anterior aspect the 
left ear. the third fetus was number hemorrhages the muscles 
the inner and upper aspects the left tibia. the fourth fetus the only 
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lesions were small punctate hemorrhages the intercostal muscles and 


muscles the back (fig. 27). the fifth fetus were small hemorrhages 
the skin over the left shoulder blade. 

Cultures from the heart blood and amniotic fluid the adult rabbit 
were negative. Cultures from the pus around the right posterior tibial 
nerve the adult rabbit showed countless numbers colonies green- 
producing streptococci. the smears were moderate numbers diplo- 
cocci. growths were produced from cultures the fluid the eyes 
and brain substance two the fetuses, while dextrose-blood broth inocu- 
lated with the hemorrhagic muscles the left leg the third fetus showed, 
twenty-four hours, diffuse growth short-chained streptococci the 
lower portion the tube, that rose the top seventy-two hours. 
the blood-agar plate this culture was the type green-producing strep- 
tococcus injected into the adult rabbit pure form. 


SUMMARY AND DISCUSSION 
Experimental findings 


the use the method described possible obtain fairly 
accurate information the number and kind 
various dental infections, well their location relation the 
blood supply. The cultures from apical abscesses and pulps teeth, 
hands the studies Henrici and Hartzell (18), Moody 
(29), and others, showed the green-producing streptococcus, often 
predominating numbers, almost constant organism these 
areas. detailed study some the isolated strains reserved 
for more extensive study streptococci from various sources. 
Streptococci were often isolated pure culture, some instances 
even though smears from the foul-smelling pus also showed staphylo- 
cocci and fusiform bacilli. All the cultures streptococci manifest- 
ing preference for anaerobic conditions the primary culture, 
illustrated ultimately became aerobic when, with few 
exceptions, they resembled Streptococcus viridans. instance 
did they remain strictly anaerobic. Slightly hemolyzing and indiffer- 
ent streptococci and staphylococci occurred next fre- 
quency. The fusiform bacillus was found almost constantly pulp 
chambers abscesses containing foul-smelling pus, but never pure 
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culture. Colon bacilli were commonly found, together with strepto- 
cocci, staphylococci, fusiform bacilli, and spirochetes, pyorrhea 
pockets, but they were only rarely isolated from apical infections. 

The percentages indicating the localizations the experiments sum- 
marized and not adequately represent the results ob- 
tained. the former, injections were frequently made after plating 
the organisms, and, both, lesions organs, other than those 
the patient harboring the focus, were usually less marked 
trivial. The experiments animals, recorded detail, revealed the 
striking tendency the bacteria localize the tissues involved 
each the following diseases: transverse myelitis, multiple neuritis, 
chronic arthritis and myositis, gluteus myositis, lumbar neuritis, 
herpes zoster, trigeminal neuralgia, mild myositis, keratitis, and 
iritis. 

The results following injection bacteria contained small 
amounts pus from tonsils show that the bacteria grown the focus 
may have elective localizing power, and that small numbers these 
are sufficient cause lesions animals corresponding those the 
patient. The experiments with emulsions tonsils show that the 
degree toxicity was proportional the amount infection these 
organs (35). the basis these experiments, the harm from foci 
infection must considered being due the absorption toxic 
bacterial products, well the entrance the living bacteria 
into the circulation and their localization. The number bacteria 
suggest that the specific lesions are due part the formation 
toxic products. This possibility also suggested the observation 
that specific localizations occur with smaller doses the broth cul- 
ture directly injected than with the centrifuged bacteria resuspended 
salt solution. The focus moreover may supply alien proteins, 
toxic otherwise (37), which individual whole, the 
involved tissues such joint structures, may have become highly 
sensitive. Clinical and experimental evidence (26) the possible 
occurrence harm this mechanism not lacking. 

The localizations following injection the cultures from the case 
mild myositis (rabbit 3368) and from the case acute iritis (rabbit 
3458) are accord with the results obtained Irons, Brown and 
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Nadler (24) their study experimental iridocyclitis rabbits and 
with the results have reported previously. These results show that 
experimental iritis and myositis arthritis are prone occur 
simultaneously (38). This was found the case following injec- 
tion strains isolated from rheumatic myositis and allied conditions, 
well laboratory strains streptococci when they had attained 
certain grade virulency from animal passage (38). Moreover, 
the results animals are harmony with those persons who have 
had repeated attacks iritis and who are prone have myositis and 
similar conditions. The occurrence lesions the fetuses similar 
those that occurred the mother rabbit (1700) especially inter- 
esting. The amniotic fluid was sterile. bacteria were found 
normal tissues the fetuses, while the tissues with lesions contained 
the streptococcus injected, and hence may regarded the result 
embolic infection. This special indication elective localiza- 
tion, since the bacteria must have passed through the walls four 
sets capillaries before they could lodge the specific tissue. Spe- 
cific localizations the fetuses have been noted also experiments 
influenza. this connection should mentioned that Curtis 
(6) found that streptococci, associated with spontaneous abortion 
women, when injected intravenously into pregnant rabbits, tend 
lodge the uterus and produce abortion absorption fetuses. 
The view held many obstetricians (48), that foci infection pre- 
dispose eclampsia, abortions, and ill health the fetus, would 
thus seem have experimental basis. 

The inability obtain the specific localization any one time 
animals injected with bacteria from these foci should not necessarily 
considered evidence that causal relationship might not have 
been present some other time, for have shown repeatedly that 
peculiar infecting powers may lost focus just artificial 
media and from animal passage, finding which Irons, Brown, and 
Nadler corroborate occurrence lesions other than the 
specific ones organs tissues animals injected with relatively 
large doses should not detract materially from the general truth the 
elective localization theory, and should looked evidence for, 
rather than against, causal relationship between focus and systemic 
disease, non-specific lesions are usually relatively slight, roughly 
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proportion the size the dose, and may not occur the dose 
accurately gauged. They tend occur the same type tissues 
series animals. The tissues involved commonly correspond 
those frequently affected persons with certain diseases which are 
not demonstrably present given time, but which may become 
manifest later. 

previous paper has been shown that cultures from chronic 
foci infection the time acute attacks systemic disease, such 
appendicitis, tend reproduce the acute disease animals, but 
that this may not the case subsequently. This finding has 
interpreted some observers (22) mean that the organism 
appendicitis enters the appendix from its lumen, passes into the 
blood stream, and the focus. This conceivably possible 
acute appendicitis but other diseases, which must regarded 
embolic origin, this interpretation would seem illogical. Ex- 
perimental appendicitis follows intravenous injection the proper 
strains, fact which has been noted also Helmholz and Beeler 
(20), but has never been produced placing the bacteria into the 
uninjured lumen the appendix animals. acute exacerbation 
the focus should occur the bacteria from acute infections sud- 
denly become lodged the chronic focus, but such exacerbations 
not occur. well-established clinical observation that systemic 
invasion commonly occurs not the time acute attack 
tonsilitis acute pulpitis, but some time after the acute symptoms 
have subsided, usually from ten days month. during 
this time, have pointed out, that bacteria may acquire specific 
infecting power. The changes the focus take place gradually and 
hence are not accompanied evidence acute exacerbation. Ac- 
cordingly, the interpretation that the systemic disease the result 
embolic infection, whether aided not local predisposing factors, 
from distant focus, would seem more true fact. 

Howe (22) questions the significance experiments the pro- 
duction ulcer intravenous injection streptococci. states: 


“Bertram says that for half century has been recognized that 
peptic ulcer forms when circumscribed area the stomach loses its nor- 
mal resistance through malnutrition neurosis the digestive effect 
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the gastric juice, and digested. Burge and Burge assert that decreased 
resistance circumscribed area the stomach gastric juice due 
decreased oxidative process the cells the area, followed subse- 
quent digestion the area pepsin, the explanation gastric ulcer.” 


These observations still leave the cause the local disturbance 
undetermined. The results experiments indicate that the local 
malnutrition neurosis described Bertram, and the circumscribed 
area decreased oxidation described Burge and Burge, commonly 
are due embolic localization streptococci having affinity for the 
mucous membrane the stomach. 

The tendency systemic invasion acute infections about the 
teeth and jaws recognized all. Some observers have suggested 
that the réle played the causation systemic ills chronic local- 
ized infections about the teeth and jaws, particularly infected pulps, 
apical abscesses, and granulomas, must unimportant because 
nature’s efforts are quite sufficient protect the individual who har- 
bors them; that the wall connective tissue granuloma makes 
invasion the blood stream bacteria impossible highly improb- 
able; and that, since these conditions are often free from symptoms, 
they must harmless. the light the results the experi- 
ments reported this paper, this explanation does not seem tenable. 
well-known fact that new blood vessels are formed constantly 
during inflammatory reactions following injury tissue from any 
cause. has been shown that the bacteria granulomas and pulps 
teeth occur chiefly where the connective tissue highly cellular 
embryonic character, where leukocytic and round cell infiltration 
present, where new blood vessels are being formed, and adjacent 
within the larger blood vessels (figs. 13). evident, 
therefore, that the bacteria not need pass through dense 
wall connective tissue enter the lymph blood streams even 
the most chronic conditions. 

The close proximity the bacteria the blood vessels and 
active lesions has been noted recently infected pulps; granu- 
lomas which had existed for from five twelve years, and infected 
pulps animals injected intravenously short time previously. The 
sclerotic connective tissue should regarded the result long- 
continued infective process which tends protect the surrounding 


238 ROSENOW 


structures from bacterial invasion, but which has little power pre- 
vent invasion the blood orlymph streams. Indeed, virtue the 
density the connective tissue, which allows expansion, might 
regarded tending force the bacteria and their products dur- 
ing exacerbations these infections along the line least resistance 
into the circulation. not improbable that the plunger effect 
from mastication tends drive the bacteria and their toxic products. 
apical infections the same direction. Since pain these areas 
the result chiefly pressure, the absence this symptom should 
regarded evidence that free drainage, into the circulation, the 
bacteria and their products afforded, rather than evidence 
the harmlessness these conditions. the light these findings, 
moreover, freedom from demonstrable systemic disease, often for 
long periods, persons who harbor these infections may con- 
sidered due more general resistance, natural acquired 
immunity, than local protection from encapsulation the 

order that infection from septic foci may become established 
remote body tissues, the same laws resistance which affords pro- 
tection against microbic invasion from other sources must over- 
come. focus infection wherever found—it may the intes- 
tinal tract, which, for reasons, can neither heal nor drain 
—that teeming with should regarded test 
tube with permeable walls imbedded the tissues where absorption 
channels for bacteria and their products are present. 
the play between the living bacteria and their products, and the pro- 
tective mechanism the host, becomes forced. certain degree 
immunity doubt results, but since the bacteria (streptococci) 
usually present are poor antigens, the immunity induced transient; 
and, since state increased susceptibility hypersensitiveness 
from overstimulation may supervene, the protection may inade- 
quate. This what occurs commonly during the immunization 
horses and other animals with living streptococci, the dose not 
accurately gauged. 

There another reason why the mechanism immunity may 
inadequate afford protection. virtue the gradation oxygen 
pressure, and the presence mixtures bacteria primary foci, the 
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bacteria may change immunologic characteristics and infecting 
powers. that case the antibodies previously formed would 
valueless. Before antibodies which would react with the new strains 
could formed, opportunity for invasion and the production 
localized lesions the changed organisms could occur. 

has been stated some workers that the bacteria, especially 
streptococci, from chronic localized dental infections are avirulent, 
and therefore not considered etiologic importance. viru- 
lence understood mean the power aerobic cultures these 
organisms kill animals overwhelming infection following 
injection, disregarding the fact that most the diseases 
due focal infection remain localized and are not overwhelming in- 
fections, then this contention correct; but, virulence taken 
mean the power produce lesions, determined careful necropsies 
anesthetized animals, does not hold. the use cultures 
grown under partial oxygen tension, have found that the bac- 
teria many these foci are pathogenic, some instances markedly 
so, and that they tend lodge and produce lesions the tissues 
organs animals, corresponding those involved the patient 
from whom the culture taken. This finding accord with the 
rather common occurrence acute exacerbations these infections 
following various manipulations through the root canals attempts 
sterilization. The results with partial-oxygen-tension cultures lend 
some support the view held many that this phenomenon 
associated some way with the entrance air oxygen. 

The importance affording the bacteria these experiments gra- 
dient oxygen pressure, and injecting the bacteria soon after 
isolation, cannot too strongly emphasized. The first consideration, 
this study, has been determine whether the foci contain living 
bacteria which can reproduce the disease animals. aerobic cul- 
tures only are made, growth may occur inclosed foci which 
partial complete anaerobes are present; or, only nonpathogenic 
organisms may develop, open infections such pyorrhea, 
which mixture constantly present. Thus, negative results 
animals injected with pure culture, such green-producing strep- 
tococci grown aerobically, have little value since quite likely 
that the parasitic strain failed grow that the property which 
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localization depends has been destroyed. the use methods 
embodying these principles, specific and other lesions have been pro- 
duced with bacteria from the various types dental infections 
such gingivitis, pyorrhea, infected pulps, apical abscesses, discharg- 
ing sinuses, and granulomas. 

The tendency produce lesions the pulps teeth animals was 
more marked when bacteria from infected pulps were used than when 
they were taken from other dental foci foci elsewhere. This was 
especially true the pulp showed evidence recent infection. 
some instances, however, lesions resulted from the use strains iso- 
lated from tonsils other foci outside the dental field. one case 
recurring attacks pyorrhea, injection animals with cultures 
from the pus pockets, during acute attack, caused hemorrhage 
and edema peridental membranes. Parallel series animals were 
injected with cultures from infected tonsils and various dental foci 
many the cases, and some with cultures from the metastatic 
lesions well. Usually the localizations were strikingly similar. 
The injection the primary cultures pus from tonsils and open 
infections about the teeth, such pyorrhea, tended toward wider 
range localization than that which followed injection cultures 
from enclosed infections about the teeth and about the metastatic 
lesions. Lesions the tonsils animals were found only few 
instances, and only when the lymphoid tissue other parts the body 
was hemorrhagic. This finding expected since the tonsils 
studied showed little evidence inflammation, and since the infec- 
tion the pockets these organs really outside the tonsil proper. 
The injection single small dose was sufficient times produce 
the specific localization, but fair sized dose should injected before 
the result considered negative. 

Inorder simulate the condition the patient more closely, 
that the bacteria would need pass through series capillaries 
before reaching the specific tissue, some the diseases studied, in- 


traperitoneal injections were made with cultures. Even this method 


was followed elective localizations some instances. the ex- 
periments with pus from tonsils, small number the bacteria which 
had grown the focus was sufficient for elective localization. 
parallel experiments, which will reported shortly study 
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myositis, cultures pus from tonsils from normal persons and from 
persons suffering from metastatic disease show that the former may 
harmless, and that the latter are prone produce lesions the 
tissues corresponding those involved the patient. 

The identity streptococci isolated from specific experimental 
lesions, following injection cultures from foci infection and the 
metastatic lesion, has been established some instances. Improve- 
ment occurred patients from whom foci were removed, which were 
proved contain the specific organism the time removal. 
organisms have been demonstrated the lesions animals, although 
absent elsewhere, cultures and sections (20, 33, 34, 
injection animals produces characteristic lesions, and the organisms 
may again isolated. Experiments with filtrates the cultures 
have proved the filtrable virus. The requirements for 
the demonstration relationship between extraneous 
sites disease have been fulfilled. 

The results reported heretofore elective localization bacteria 
from foci infection have been verified and extended. The findings 
the conclusion that chronic foci infection about the teeth 
are potentially actually detrimental the health the persons 
who harbor them. The lesions which are more less enclosed, and 
which drain only into the circulation, are probably the most dangerous 
and should regarded veritable experiments, which alcne 
connection with predisposing factors will sooner later break down 
the resistance the patient and produce disease. The harm from 
oral sepsis, according the experiments with emulsions from the 
infected tonsils and with the bacteria the pus from tonsils, may 
due absorption poisonous bacterial products and the living 
bacteria themselves. The places localization bacteria, aside 
from the influence lowered resistance, local general, and from 
that injury, fatigue, strain, improper food, bad hygiene, disease, 
heredity, etc., will depend largely the peculiar infective capacity, 
the peculiar poison-producing power, the bacteria hand. 
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Clinical findings 


Let consider the frequency probably the most dangerous 
form dental sepsis: pulpless teeth and blind abscesses. Howe (22) 
reports the presence 40,000 abscessed teeth examination 
50,000 children the Forsythe Dental Infirmary, and points out 
that abscessed teeth must little importance source in- 
fection since arthritis deformans disease which rarely occurs 
childhood) was not observed. regretted that information 
given with regard the condition these children the time 
the examination, for example; the number who later suffered 
from malnutrition, hypertrophied and infected tonsils and adenoids, 
leading malformation the jaw, defective teeth, and deficient 
mental and physical development; the number who had ap- 
pendicitis, endocarditis and so-called infections, fatal 
otherwise, which the teeth were not even suspected being 
possible source these infections. Langstroth (25), his studies 
cases the University California Hospital, found chronic focal 
infections per cent ulcer patients, per cent subacute 
cases arthritis, per cent the chronic cases arthritis, and 
100 per cent the gall-bladder cases. The acute and subacute 
cases responded well after removal the foci, even the point 
absolute cure. many the chronic cases, the patients had less 
pain and further the disease. tabulat- 
ing 1000 medical cases which the patients suffered from some 
form chronic disease, found marked degree oral sepsis 
per cent. Thoma (49) similar group cases the Robert 
Brigham Hospital Boston found alveolar abscess per cent. 
(23) found alveolar abscess per cent series 124 pa- 
tients with miscellaneous diseases. Abscesses were present 
per cent the arthritis group and per cent the nephritis 
group. Black (4) found that the peridental infections, without refer- 
ence complaint, were per cent persons under twenty-five 
years age, per cent persons between twenty-five and thirty, 
per cent persons between thirty and forty, per cent persons 
between forty and fifty, and 100 per cent persons more than fifty. 
Many these infections are found teeth from which the pulp has 
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been removed artificially and the canals improperly filled, 
shown Ulrich (51), who found that per cent all artificially 
devitalized teeth had apical abscesses; and that, 1350 so-called 
dead teeth examined, per cent were abscessed. The number 
persons suffering from diseases directly attributable these infec- 
tions, well from nonrelated conditions which have been cured 
benefited elimination foci infection the various branches 
medicine, large quite sufficient prove the general 
truth the idea causal relationship. 


Therapeutic suggestions 


The opportunity the dental profession for with the 
various branches medicine along these lines needs emphasis. 
The prevention oral sepsis the future with view lessening the 
incidence systemic disease should henceforth take precedence, 
dental practice, over the preservation the teeth almost wholly for 
mechanical cosmetic purposes, has been largely the case 
the past. Every effort should made for the prevention dental 
infections and for the correction those already present. Preventive 
measures should begin childhood with view obtaining perfect 
development the teeth and oral cavity, and thus preventing various 
defects which would later lead sepsis. This calls for the 
tion dentist, pediatrist, and throat specialist. 

The principles underlying various procedures for the prevention and 
cure infections the gums and enveloping membranes about the 
roots teeth may regarded fairly well understood and effec- 
tively applied many. should emphasized, however, that the 
chief harm from these conditions comes from the absorption the 
bacteria and their products into the lymph stream blood, espe- 
cially drainage inadequate, not from swallowing the infectious 
material; and that the infections predispose embolic infections 
within and without the dental field. The correction pyorrhea and 
allied conditions is, therefore, great importance. 

Infections the dental pulp, pulpless teeth, and apical abscesses 
are theoretically the most dangerous the various forms dental 
foci. They are usually free from symptoms and hence unsuspected. 
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They are situated osseous tissue which allows expansion. They 
lack drainage other than into the circulation and are exposed pres- 
sure transmitted the teeth during mastication. They remain 
active and not heal for period years; and the bacteria, shown 
this study, are not encapsulated usually assumed, but are 
found areas active inflammatory reaction where new blood vessels 
form and afford ample drainage into the circulation. 

the basis these facts, there can doubt that the whole- 
sale devitalization teeth, often for trivial reasons, and the filling 
infected root canals without due regard asepsis, practiced the 
past, result the formation numerous apical infections, and 
much ill health. The instances cure improvement systemic 
diseases directly attributable these infections and non-related 
conditions are numerous, that the procedure practiced hereto- 
fore should regarded veritable experiment. 

well-known fact bone surgery that amount antiseptic 
treatment will cure osteomyelitis unless all dead tissue removed 
and the dead spaces are eliminated; this done, healing occurs 
promptly without antiseptic treatment. the filling root canals 
the removal every particle pulp tissue recognized pre- 
requisite for successfully preventing subsequent infection. there 
any reason believe that, the small amount dead albuminous 
matter divergent tortuous canals leads reinfection (46), the 
larger amount the apical region would not likewise become infected 
even though completely sterilized ionization other similar treat- 
ment? Hence doubtful whether any form medication through 
the root canal, which would applicable routine practice, can 
relied successfully sterilize the infected areas about abscessed 
teeth, and prevent the areas from becoming reinfected. The fact 
that acute infections the jaw occur not infrequently following these 
attempts further obstacle the success this method. Apico- 
ectomy, while doubt successful removing the infection the 
jaw some instances, applicable only small number cases, 
and rule should not attempted persons who are ill from 
secondary systemic conditions. The removal infected pulpless 
teeth, together with the infected peridental tissues therefore, seems 
the safest and surest means available present for the cure 
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these conditions. The many ingenious devices applicable vital 
teeth will much making useful masticating surfaces and agree- 
able cosmetic effects. 

becoming more and more apparent that the lack improve- 
ment systemic disease following the extraction one more in- 
fected teeth, barring other foci, may due the fact that the 
peridental infection was left was only partially removed; also that 
the occurrence acute exacerbations following extraction and curette- 
ment commonly due this cause. Persons who have had all their 
teeth extracted may still harbor localized areas infection the 
jaws. Simple extraction not sufficient. The importance elim- 
inating dead spaces curing infections bone other parts the 
body—a lesson learned during the war—lends support idea 
the “‘surgical removal” infected teeth. 

Removal would seem the method choice cases exten- 
sive apical infections. Ifa person who perfectly well has harbored 
for some years one more devitalized teeth which the x-ray find- 
ings are negative, there would seem good reason for ex- 
traction. If, the other hand, the person suffering from arthritis, 
heart kidney affection, some other form disease for which 
other causes cannot found, such teeth should removed. Owing 
the reparative power the cementum, would seem possible 
devitalize teeth safely whose pulps are sterile and whose canals may 
properly filled, provided the operation done aseptic man- 
ner. This should done after the removal other sources in- 
fection, and only teeth vital importance for restorative needs. 
The somewhat lowered resistance infection the peridental tis- 
sues about non-vital sterile teeth may more than counterbalanced 
the removal the pulp, since most infections otherwise sound 
teeth doubt occur through this organ. case beginning in- 
fection the pulp from decay which has not yet extended into the 
periapical tissues, attempts sterilization, and, necessary, removal 
the pulp and filling the canal may justified some instances, 
but not until cultures have proved that the tissues are free from living 
bacteria; and only the responsibility shared conjointly by. patient 
and operator. 

the matter eliminating foci infection the mouth and 
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throat, the infections about teeth should rule corrected first 
now commonly practised before the con- 
dition the teeth has been corrected illogical. The lymphatics 
the mouth and jaws drain into the tonsils. Some infections tonsils 
improve even disappear following the extraction infected teeth. 


The unnecessary sacrifice vital teeth should condemned. Barker 
(1) states: 


not think tooth should sacrificed unless indications are clear 
for its removal. would urge you not give widespread orders extract 
teeth unless they are diseased that they must come out. the other 
hand, please not try save teeth that cannot made aseptic, for 
there real danger that they may injure the rest the body.” 


patient who suffering from serious disease focal origin, after 
due consideration other factors for against extraction infected 
teeth, should given the benefit the doubt even when the evidence: 
not conclusive that the responsible focus contained therein. Ex- 
traction harm although inconvenient the time, while 
non-extraction may result seriously. 


too much should expected from the removal focus, especially 
chronic conditions, because similar condition may present inac- 
cessible foci and others too small detected. Moreover, recovery 
may made difficult local tissue sensitivity peculiar mechanical con- 
ditions, and living bacteria metastatic lesion may continue the 
independently the focal source (42).” 


The administration guarded dosage properly prepared vac- 
cine from focus, following its removal, may important aid 
overcoming the metastatic condition. But this other forms 
specific therapy cannot take the place the eradication the focus. 
need hardly pointed out that the prevention and cure dental 
and other foci infection only part the problem. The con- 
ception the problem focal infection must not too mechanical, 
for, has been emphasized previously (44), and again demonstrated 
experimentally this study, the invasive power the bacteria 
extremely important. The elimination visible foci would not 
eliminate all systemic infections, for the invasive power the 
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‘bacteria increases, the need for forced entrance, occurs from focus, 
-becomes less marked and thus the bacteria may gain entrance through 
the unabraded mucous membranes, the acute infectious diseases. 
But even here, the broken continuity from localized infections pre- 
-disposes these diseases (43, 46). The importance hygiene, 
properly balanced diet, and the general health, and hence the 
between the various branches medicine and surgery, 
including dentistry, needs hardly emphasized. 

careful study the clinical and experimental data now avail- 
seems show conclusively that sane and comprehensive effort 
toward prevention and cure septic foci the dental and other 
areas will result the alleviation human suffering, better 
preservation the tissues old age, longer average duration 
life, increased mental and physical efficiency, the prevention 
and cure acute and chronic disease, and, through the laws 
make for sturdier race. 
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PLATE 


Fic. Drawing illustrating the condition the eye case keratitis and iritis 
with dental sepis (case 3458). 
Fic. Iritis rabbit 1699 following injection culture from the foul pulp 
case keratitis and iritis (case 3458). 
Fic. Reverse side the iris shown figure 
Fic. Normal iris albino rabbit. 
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PLATE 


[In the preparation this plate the individual illustrations were reduced size one-third 
The magnifications indicated below the author, the legends, refer 
his originai 


Fic. Photomicrograph granuloma near the apex extracted tooth 
whose root canal was improperly filled five years previously. Gram-Weigert, 50. 
This specimen was obtained sterile manner, incubated 35°C. for ten hours the 
bottom tall tube dextrose broth and then placed per cent formalin. The 
broth showed slight turbidity the bottom due streptococci. Note the dark area 
near the apex the granuloma; and the line indicating the path the blood 
vessels from this area. 

Fic. Photomicrograph revealing mass streptococci the dark area shown 
this mass the only one throughout the tissue and hence may taken 
indicate the point where the infection existed before the tooth was extracted. 

Fic. Granuloma the apex the left upper incisor case 3458. Note the 
irregular large and small areas cellular infiltration, and the embryonic and sclerotic 
connective tissue. Hematoxylin and eosin, 50. 

Fic. Granuloma shown figure Gram-positive diplococci figure 
Gram-Weigert, 1000. 
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the preparation this plate the illustrations were reduced size one-third 
off”). The magnifications indicated below the author, the legends, refer 
his original 


Fic. Granuloma shown figure after incubation dextrose-acacia broth for 
ten hours. Note the dark area consisting capillary filled with diplococci. The 
capillaries are lined with single layer endothelium and Hematoxylinand 
eosin, 200. 

Fic. 10. Granuloma shown figure Note the large dark area the left con- 
sisting Gram-positive diplococci, and the scattered leukocytes containing diplococci. 
This area corresponds the one showing newly formed capillaries Gram- 
Weigert, 500. 

Fic. 11. Granuloma shown figure Note the capillary adjacent the hemorrhagic 
and edematous area, containing leukocytes and diplococci. Gram-Weigert, 1000. 

Fic. 12. Section the pulp the first right upper bicuspid case 3368. Note 
the area round cell infiltration and the dark masses filling the blood 
toxylin and eosin, 120. 
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[In the preparation this plate the individual illustrations were size one-third 


The magnifications indicated below the author, the legends, refer 
his original 


Fic. 13. Higher magnification the large blood vessel shown figure 12. Note the 
large number diplococci the blood vessel, showing branching the adjacent 
infiltrated tissue. Gram-Weigert, 500. 

Fic. 14. Section the pulp the left lower incisor rabbit 1720 injected with the 
culture from the pulp the tooth case 3368. Note the areas hemorrhage and 
leukocytic infiltration. Hematoxylin and eosin, 200. 

Fic. 15. Section the dental pulp illustrated figure showing diplococci, leuko- 
cytes, and hemorrhage adjacent the capillary. Gram-Weigert, 1000. 

Fic. 16. Section the dental pulp shown figure after incubation for ten hours 
dextrose-acacia broth. Note the large number leukocytes and adjacent the 
capillaries. Hematoxylin and eosin, 200. 
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Fic. 17. Dental pulp shown figure 16. Note the large number streptococci 
and adjacent the capillary walls, and and along the lymph channels. Gram- 
Weigert, 1000. 

Fic. 18. Section the ciliary body and iris rabbit 1720, injected with the culture 
from the dental pulp case 3368, showing marked hemorrhage and infiltration. Methy- 
lene blue and eosin, 50. 

Fic. 19. Section the uvea the eye rabbit 1699, shown figure injected with 
culture from the tooth the case keratitis and iritis. Note the marked hemorrhagic 
and leukocytic infiltration. Hematoxylin and eosin, 100. 

Fic. 20. Diplococcus capillary hemorrhagic ciliary body shown figure 18. 

Diplococci the hemorrhagic area shown figure Gram-Weigert, 1000. 
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Fic. 21. Nerve trunks the lumbar plexus and sciatic nerve rabbit 845 injected 
with culture from the tooth the case lumbar neuritis (case 628). Note the hemor- 
rhagic areas the former and the absence lesions the latter. 

Fic. 22. Posterior tibial and accompanying nerves and fascia rabbit 1700 injected 
with cultures from the calcified pulp case 3458. Note the extreme swelling and 
hemorrhage the nerve and surrounding structures the right leg including the bursa 
the attachment the tendon Achilles compared with the same structures the 
opposite side. 

Fic. 23. Photograph hemorrhagic dental pulps, left inferior dental nerve, posterior 
tibial nerves, and superficial muscles and aponeurosis rabbit 1699 injected intra- 
venously with culture from the foul pulp the left upper central incisor case 3458. 

Fic. 24. Hemorrhagic appendix rabbit injected intravenously with the dextrose- 
brain-broth culture streptococcus isolated from the tissues about the apex second 
left lower bicuspid devitalized twenty years previously. 

Fic. 25. Hemorrhagic and edematous area the upper jaw rabbit 1700. 
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Fic. 26. Hemorrhagic area intercostal muscles rabbit 1700. 
Fic. 27. Hemorrhagic area intercostal muscles fetus rabbit 1700. 
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Fic. 28. Lesion the gluteus maximus rabbit 818 injected with culture from 
granuloma case recurring attacks gluteus myositis (case 623). Note the sharply 
circumscribed leukocytic infiltration and destruction the muscle fibers. Hematoxylin 
and eosin, 100. 

Fic. 29. Section gasserian ganglion rabbit 908 injected with culture from pus 
about teeth case trigeminal neuralgia (case 674). Note the hemorrhage and 
leukocytic infiltration. Hematoxylin and eosin, 100. 

30. Section the left posterior tibial nerve rabbit 746 injected intravenously 
with the culture from pyorrheal pockets case multiple neuritis (case 595). Note 
the marked leukocytic infiltration and the separation the nerve fibers. Hematoxylin 
and eosin, 200. 

Fic. 31. Section anterior crural nerve guinea-pig 156 injected intraperitoneally 
with culture from pyorrheal pocket case multiple neuritis (case 595). Note 
the hemorrhage and leukocytic infiltration. Hematoxylin and eosin, 120. 
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Fic. 32. Section the left internal popliteal nerve guinea-pig 158 injected intra- 
venously with culture from pyorrheal pockets about teeth case multiple neuritis 
after one animal passage. Note the edema, hemorrhage, and leukocytic infiltration 
between the nerve fibers. Hematoxylin and eosin, 220. 

Fic. 33. Section hemorrhagic and edematous peridental membrane tooth 
guinea-pig injected intravenously with culture streptococcus from foul dental 
pulp case pulpitis, dental neuritis, and myositis. Note the large number dip- 
lococci. Gram-Weigert, 1000. 

Diplococci the vagus ganglion rabbit injected intravenously with culture 
streptococcus from case pulpitis, dental neuritis, and myositis associated with 
marked vagotonic neurosis. 

Diplococci the hemorrhagic area the sympathetic ganglion the same 
rabbit (B). 

Diplococci the area infiltration the muscle shown figure 
Weigert, 1000. 

Fic. 34. Small diplococci the hemorrhagic and edematous area the gasserian 
ganglion shown figure 24. 

Small diplococci the sensory root the gasserian ganglion the same animal 
(A). Gram-Weigert, 1000. 

Fic. 35. Diplococci and leukocytes the right musculo-spiral nerve rabbit 739 
injected intravenously with culture from pyorrheal pockets case multiple neuritis 
(case 595). 

Diplococci the edematous area the nerve shown figure 32. 

Diplococci the area infiltration shown figure 30. 

and Chains diplococci the hemorrhagic and edematous areas the nerve 
shown figure 31. Gram-Weigert 1000. 
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INTRODUCTION 


with certain amount hesitation that one proclaims 
apparently new fact medicine, especially when such fact seems 
entirely fanciful the majority professional men, both 
physicians and dentists, who naturally are highly skeptical regarding 
new methods and new findings. presenting this subject the 
dental profession, realize that statements will provoke much 
argument and disagreement. Consequently, shall endeavor, 
far possible, give facts, substantiated concrete cases, and let 
the reader the judge the importance the relation dental 
infection various mental conditions. wish emphasize the fact 
that not put all the blame upon the dentists. think that we, 


Presented the First District Dental Society the State New York, New York 
City, February 1919. See page the section Proceedings Dental and 
Stomatological Societies, for discussion this paper. 
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the medical fraternity, have been equally fault, failing 
correlate dental and medical problems and seek hearty 
tion between physicians and dentists. 

That very close relationship exists between infected teeth and 
systemic diseases fact that has only recently been recognized. 
1914, Hastings (3), basing his opinion upon the complement-fixa- 
tion test, showed the relation infected teeth rheumatic con- 
ditions. From this pioneer work, the principle has been definitely 
established that diseases certain organs may be, and frequently are, 
caused infections far removed from these organs and may not 
cause any symptoms the region which the site the infection. 
That, perhaps, the most difficult principle for the laity well 
the profession grasp. Especially this the case when the infection 
focal the teeth. When the patient does not experience pain 
discomfort his teeth, natural for both patient and dentist 
assume that his teeth are normal. Accordingly, very serious trouble 
may originate the teeth without being discovered; and may 
allowed progress the point where finally causes the death 
the patient or, not that, condition worse than death—a life 
mental darkness. 

Since the publication Hastings’ work, many men who stand high 
the medical profession have extended this principle other fields 
practice. Barker, Johns Hopkins University, has reported cases 
pernicious anemia which cleared after extraction infected 
teeth. Even dermatologists have taken the question the re- 
lation focal infection skin diseases (5). Not all the credit for 
establishing this principle belongs the profession, however. 
Thoma, the Harvard Dental School, are indebted for 
the best and most comprehensive work this subject (7). Aside 
from the dental education received from Dr. Currie, New 
York, who started dental career, think obtained more 
dental information from Thoma’s work than from any other source. 
Many other well-known members the dental profession have ad- 
vanced this doctrine, but apparently with few tangible results, judg- 
ing from the condition most the cases which have come under 
observation and under that others interested this subject. 
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TYPES DENTAL INFECTION 


describing the pathological conditions the infected teeth 
which have come under observation, may not use the accepted 
terminology familiar the dental profession, for which fault crave 
your pardon. shall confine descriptions conditions and ask 
you supply the proper designations. 

There considerable difference opinion the efficacy the 
various treatments apical abscesses, which are legion, but think 


are safe following the dictum Thoma. quotes from Grieves 
follows: 


“There knowledge medicament, nor method, germicidal, 
oxidizing electrolytic, that will revivify the pericemental apex. 
vital, the tooth healthy; diseased, the tooth next doomed. 


This the point treatment where materia medica stops and good surgery 
begins.” 


Thoma states that has tried all antiseptics and found that none 
these has the power destroy completely the bacterial life the 
periapical granulomata. The sooner this fact recognized the 
dental profession the better will for the patient, and for the 
physician who later sees the patient with some incurable malady. 

The type infection which not easy determine often occurs 
filled teeth which the x-ray does not give clear picture. Many 
our cases had re-examined because did not first realize 
the significance the condition. Even good radiograms the roots 
were blurred, twisted, apparently sclerotic, and with involvement 
the alveolar process. hesitated first extract them. De- 
ciding, however, that these teeth were diseased, found after ex- 
traction that the roots were eroded, frequently absorbed, and that 
the tips the roots for some distance were necrotic; and cultures 
were always positive testing either for the short-chain strepto- 
coccus the Connellan-King diplococcus (which undoubtedly belongs 
the streptococcus group). Perhaps shall accused being 
too radical our opinion and procedure these cases; but, after 
many serious mistakes not extracting such teeth, and with the good 
results obtained the patients reconsidering our decision and later 
extracting all such teeth, our position impregnable. 
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third type infection, which have seen description, 
what term soft granuloma, occurring often apparently vital 
teeth. fully aware the fact that the prevailing opinion 
that vital teeth cannot become infected, and also was believer 
this doctrine, until experience taught otherwise. These granu- 
lomata usually form below the crown the tooth and encircle the 
roots, often running completely around them. The structure 
seemingly new-formed connective tissue, rich bacteria. One 
might imagine that scaling the tooth this could removed, and 
such supposition correct. But, have repeatedly cultured the 
apices these teeth and have always found them infected. There- 
fore, even the granuloma were removed, the accompanying infection 
would continue the apex the root and the damaging process 
on. Such granuloma does not show the radiogram and can very 
easily overlooked. Frequently, there faint red line near the 
gum margin, the gum may somewhat swollen and purple, but 
very seldom can pus squeezed from the gum. The tooth may have 
filling and show sign that diseased, although times 
has milky white appearance. our opinion that such con- 
dition result the spread infection from nearby infected 
tooth, for have found only where other teeth were infected 
the same region. The following case well illustrates the necessity 
recognizing this type infection. 


the spring 1917, boy, twenty years age, patient Dr. William 
Clark was admitted Mercer Hospital, suffering from polyarthritis 
severe type and complicated with valvular heart lesion. was 
anemic, emaciated, and extremely nervous condition. exami- 
nation the teeth, the x-ray method, showed several apical abscesses. 
These teeth were extracted. did not improve and soon left the hos- 
pital, considered failure. Soon after leaving the hospital sent 
for me. When saw him was convinced that something radical should 
done, his life was saved. examination the molars showed 
condition that had not seen before. The teeth were milky white but 
apparently vital, and had fillings nor evidence decay. The gum was 
swollen and almost covered the crowns the molars. The boy protested 
when suggested that these teeth should extracted, because the extrac- 
tion the other teeth had not benefited him. could not give him posi- 
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tive assurance that extracting the eight molars would benefit him, but 
told him that nothing else could save him. Finally, his family prevailed 
upon him have them out. extracted four time and the result 
was remarkable. began slowly improve and his pulse subsided 
from 120 normal few days. His convalescence was rapid and 
the summer was accepted the United States Navy physically 
fit individual. 

examination the extracted molars confirmed our opinion that 
they were the cause the boy’s trouble. Each the eight molars had 
large circular granuloma just below the gums, and cultures gave luxuri- 
ant growth Streptococcus viridans. The patient’s rapid recovery veri- 
fied the diagnosis toxemia due infected molars. 


wish eradicate focal infections must bear mind that 
only being persistent, often against the wishes the patient who 
respects the opinion his dentist, can expect our efforts 
successful. Failure these cases once casts discredit upon the 
theory, when the reason lies the fact that have not been radical 
enough. 


Influence unerupted third molars 


Another type infection which often overlooked occurs un- 
erupted and impacted third molars wisdom teeth. There seems 
quite difference opinion regard the necessity for ex- 
tracting these teeth when their presence shown the radiogram. 
Formerly, was inclined give them little attention. During the 
last few months, however, have had series cases which have 
convinced that such teeth are source great danger and, when 
found, should extracted. This statement may modified per- 
haps, adding: these unerupted teeth are causing any symptoms; 
and evidence symptoms may very vague. One the most 
important signs, and often the only sign, very rapid pulse 
otherwise healthy individual, usually young person probably 
thirteen twenty years age. Sometimes there may headaches 
girl boy previously healthy, and these symptoms cannot 
explained any other physical condition abnormality. the 
third molars have not come through, and the radiogram shows them 
unerupted impacted, seems imperative that they ex- 
tracted 
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have now five cases, all which have come attention 
during the last six months, where the symptoms were directly due 
unerupted wisdom teeth and where, after extraction these teeth, 
the symptoms rapidly disappeared. The symptoms varied from mere 
headaches and irritability profound mental disturbances, lasting 
for two three years. 


the youngest case, lad 13, there suddenly occurred, without any 
previous mental physical condition explain the trouble, series 
hysterical convulsions followed maniacal excitement. was ad- 
mitted the State Hospital and under rest and care improved materially, 


Fic. RADIOGRAMS THE TEETH CASE (PAGE 274) THREE UNERUPTED 
AND IMPACTED THIRD 


Impacted right and left lower third molars. Unerupted right upper third molar. 


many these cases the time their first attacks; subsequently 
the teeth were extracted (fig. 

Another patient, female, seen six years previously, had rather 
peculiar mental condition the age nineteen. She apparently recov- 
ered after six months the State Hospital, and was well for five years, 
but finally had recommitted. For the past year have seen this 
patient almost daily. had her bad teeth extracted, and could not under- 
stand why she did not recover, her trouble was rather superficial from 


Figures were made from the negatives order show the teeth they appear 
the original films and they are usually studied. 
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the mental viewpoint, but her physical condition was very bad—she was 
anemic and somewhat emaciated. Finally, had her teeth radiographed 
and found four unerupted molars. These were extracted and her tonsils 
removed. She improved rapidly both mentally and physically that 
today she entirely well 2). 

Another case was that perfectly healthy and robust girl, nine- 
teen, who had been for some time. She was cross and irritable, 
had frequent headaches, and wanted spend her time 
nately for her, one day dinner the gum over the right third molar, which 
was swollen, ruptured. x-ray picture revealed impacted wisdom 


Fic. RADIOGRAMS THE TEETH (PAGE 274) Four UNERUPTED 


Left lower and left upper third molars impacted. Right upper and right lower third 
molars unerupted; extracted and found infected. Four teeth were extracted before 
these radiograms were taken. 


tooth. This was extracted but her symptoms did not abate. All her 
teeth were then radiographed and three more unerupted teeth found and 
extracted, with the result that all her symptoms disappeared and she 
now entirely well. have doubt that had these teeth not been found, 
she would have had serious mental disturbance, perhaps permanent 
character (fig. 3). 

fourth case was that Princeton University student, nineteen, 
who was somewhat exhausted from his work the students’ training 
corps and suddenly developed profound depression, with suicidal tenden- 
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cies. examination his teeth showed them good condition 
but noticed that had third molars and confidently told his par- 
ents that the cause his trouble was unerupted wisdom teeth. x-ray 
examination proved that was right. The diagnosis was not difficult 
make because had wisdom teeth one could confidently assume 
that they had not come through. However, take credit for the recog- 
nition the relation these unerupted teeth the mental condition. 
This case had infected tonsils which were removed and also serious 
gastro-intestinal infection. The young man improved but did not remain 
under treatment for his gastro-intestinal infection (jig. 4). 


Fic. THE TEETH CASE III (PAGE 275) Four IMPACTED 
MOLARS 


Left lower third molar (extracted before the radiogram was taken) was infected. Left 
upper third molar, and right lower third molar, impacted. Right upper third molar 
unerupted and found infected. 


fifth case was that married man; age, thirty-six. Admitted the 
State Hospital, February 19, 1919, voluntary patient. Nothing im- 
portance the family history. Born Hungary; patient’s early life was 
negative far known. Graduated from military academy 21; then 
entered the service, where remained until was twenty-six. 
drank excess and was said popular social leader. Took com- 
mercial course the University Leipsic; worked very hard; became ill, 
and took trip through Norway and Sweden for his health. Returned 
Hungary; engaged the contracting business and married within year. 
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Failed business after four years, and became despondent about financial 
matters; also began express ideas jealousy about his wife. Came 
the cotton mills Danielson, Conn., where soon began think every 
one was against him. After several failures business projects, and 
account his persecutory ideas, was sent Bloomingdale Hospital, 
December 17, Left there February, 1918, not improved. Went 
police station Jersey City and demanded the opportunity private 
conversation with concerning plots being formed against him. 
Was sent Jersey City county jail; six weeks later Morris Plains 
(August 1918). improvement was shown while there and was 
transferred the State Hospital Trenton the following February (1919). 


Fic. RADIOGRAMS THE TEETH CASE (PAGE 275) Two 
AND Two UNERUPTED THIRD MOLARS 


Left upper and lower third molars impacted. Right upper and lower third molars 
unerupted; extracted and found infected. 


admission the patient expressed paranoid ideas concerning his wife. 
Was very nervous, sensitive, self-conscious, and introspective. Teeth were 
bad condition. Radiograms showed one unerupted, and two impacted, 
third molars; also several infected teeth. Onset was three years previous, 
when patient commenced develop paranoid ideas. examination, his 
tonsils were pronounced normal. Stomach test showed normal acidity, 
with streptococcus and coli infections. full course autogenous 
vaccine therapy was given. 

The patient’s infected teeth were extracted March and April. There 
was some improvement his condition. May two impacted molars 
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were extracted, when the improvement was most noticeable, the patient 
gaining insight into his condition and expressing desire occupied. 
was allowed assist work our laboratory. His service was 
satisfactory and valuable that, June 30, was discharged patient 
and placed the payroll the Hospital where still employed. 

This case interesting because the fact that, both the Blooming- 
dale and Morris Plains Hospitals, diagnosis paranoia was made, and 
bad prognosis given. present delusions can elicited, and the 
man’s whole attitude has changed (fig. 5.) 


Cultures from these unerupted teeth gave, all cases, the non- 
hemolytic streptococcus; and, from the results after extraction, there 
can doubt that the cause the trouble was these teeth and 
that was expedient have them extracted. difficult de- 
termine from the radiogram whether unerupted teeth are infected, 
but this can seen some cases; and, symptoms occur which can- 
not explained upon any other basis, far better extract the 
teeth than leave them and have the symptoms continue. Every 
suspicious tooth should extracted. 

would emphasize the importance the complement-fixation 
test the blood for the streptococcus group means deter- 
mining whether not suspected teeth are causing systemic disturb- 
ance. The use this test would remove all doubt the 
advisability necessity extracting impacted molars, when the 
patient apparently healthy and the infection has not reached 
dangerous proportions. When the test positive the impacted 
molars should extracted. 


BACTERIOLOGY DENTAL INFECTION 


The organism principally concerned dental infection non- 
hemolytic streptococcus known Streptococcus viridans. The term 
streptococcus applied large group, the members 
which vary somewhat their morphology but have the same 
cultural characteristics. They are differentiated from the hemolytic 
types long-chain streptococcus, the organism which very virulent 
and rapid its action, know from the results blood poisoning. 
The non-hemolytic group are non-pus-producing, slow growing 
organisms which not cause pain, swelling even rise temper- 
ature, hence their presence easily overlooked. They produce 
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chronic infection contrast the hemolytic virulent types; and 
this infection may persist for years, without the patient physician 
becoming aware its presence, unless tests are made determine 
its presence and measures taken remove it. The non-hemolytic 
types may, after many years, become sense virulent that they 
overwhelm the patient and cause death toxemia. While they are 
non-pus-producing, and therefore their presence masked, they are 
extremely toxic; and all the important symptoms are due princi- 
pally this characteristic, especially where the nervous system 
involved. 

Another important organism, differing form from the short- 
chain streptococcus, the Connellan-King Gram-negative diplo- 
coccus. This organism, described 1917, King and isolated 
him from tonsils (4), possesses the characteristics the 
group. King was the first call attention this type infection, 
originating the tonsils, and causing various systemic conditions. 
had been finding this organism the mouths our patients and 
were unable identify determine its relation the infections. 
The work King was not only great assistance identifying this 
organism, but called our attention the importance enucleating 
infected tonsils well extracting infected teeth. Until that time, 
ashamed confess, had not examined the tonsils any 
cases and did not appreciate the significance the tonsils the 
chain infection. 

While the identity this organism was for time doubt, 
found that King was right his claims that was non-pus-producing 
and extremely toxic. Subsequent investigation showed that while 
appeared the tissue Gram-negative diplococcus, when cultured 
soon assumed the form short-chain streptococcus, became Gram- 
positive, and could identified one the non-hemolytic group. 
When stained the tissues always found pairs and Gram- 
negative. are conducting investigations our laboratory the 
present time further place this 


result more thorough and systematic bacteriological work have been able 
better differentiate the various types streptococci. have found that the non- 
hemolytic streptococcus was not the only type involved; and that large proportion 
the infections teeth, tonsils and gastro-intestinal tract was due certain types the 
hemolytic streptococcus. Results more recent investigations will published later. 
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That the non-hemolytic streptococcus, after years quiescence, 
may suddenly become active and rapidly cause thedeath 
shown the history the following case, one six similar 
type observed the last few years. The cause death 
suddenly violently maniacal patients has always been somewhat 
mystery and has usually been ascribed exhaustion, very unsatis- 
factory diagnosis; but even with the help autopsy were often 
unable learn anything definite. The bacteriological study this 
case, taken with that the other five, convinced that the direct 
cause death was invasion all the organs Streptococcus 
viridans, or, showed the tissues, the Connellan-King 
diplococcus. The history the case given below somewhat 
detail, for consider extreme importance, not only clearing 
the cause death mania but also emphasizing the virulence 
Streptococcus viridans and its tendency migrate other regions 
with serious and even fatal consequences. 

This case recent one and the diagnosis question. Whether 
call delirious mania manic delirium either which would place 
the manic-depressive group—the symptoms were distinctly 
manic the onset, which was very sudden, and rapidly changed 
those manic delirium, with death seven days from the onset 
the acute symptoms, although the patient had been mentally 
unbalanced for some time before this. were able make 
complete bacteriological examination this case and obtained the 
Connellan-King diplococcus, pure culture, from the lungs, stomach, 
duodenum, kidneys and liver. Cultures fi2m the brain-cortex, heart 
blood, gall-bladder, and pancreas, were sterile. The cause death 
can hardly questioned; and the rapidity and virulence the in- 
fection would convince the most skeptical that the Connellan-King 
diplococcus decidedly pathogenic organism, and not the innoc- 
uous organism that some bacteriologists claim is. 


History the case. Female, single, age forty-three, trained nurse 
occupation. Nothing special the family history. The patient was one 
several children. Her early development was normal. Fourteen 
fifteen years ago she and her sister left their mother after disagreement, 
and the mother knew nothing their whereabouts after that date. The 
mother states that the younger sister was dominated the patient and 
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that she might have married, but the patient did not think any man was 
good enough for her. They were inclined seclusive; had very few 
friends; thought one was good enough for them associate with. 
They were supersensitive; easily took offense. Mother states that patient 
was self-willed, even child, and that she could not control her after 
the age ten. Patient had been nursing Trenton for some years but 
was considered very peculiar all who knew her. She and her sister, 
who was teacher the public schools, lived together apartment. 

March 21, 1918, received from the patient the following letter: 

“Dear Sir: intimate friend knew her and 
her family since childhood. trained nurse and would like 
see you your office. Kindly let know when convenient you. 
Respectfully, C.” 

few days prior the date this letter the sister the patient, 
school teacher, had altercation with the principal the school which 
she taught; and following this she made charges against the principal, 
claiming that she had been assaulted. Evidence, however, supported the 
principal. There was considerable discussion the matter the news- 
papers, and the patient visited the newspaper offices and tried have 
the matter hushed up. that time was noticed that she talked 
peculiar manner and was described being intoxicated. Sunday, 
March 31, the patient and her sister visited the brother the school 
principal involved the difficulty and asked the matter could not 
dropped. that time was noticed that both were excited, especially 
the patient. They returned their apartment and later the day the 
patient’s sister was found dead, with both wrists cut and the patient 
“raving maniac.” She made many contradictory statements, claiming 
that she had killed her sister, but was very evident that she was insane. 
She was sent the State Hospital this date, March 31. view 
the nature the letter she had written ten days before, would seem 
probable that the patient had idea she was not mentally right and 
made the appointment for consultation. She did not come see me, and 
did not hear about her again before the death her sister. 

When admitted the State Hospital the patient was very violent, and 
fought the policemen and all who tried anything for her. She was 
put hot pack and grain morphia given. She slept some, but 
when awake was maniacal and abusive. The second day after admission, 
the evening, her temperature suddenly went 107.2° F.; pulse, 140. 
Her condition was extremely critical and she had frequent convulsions. 
Blood was taken for examination and lumbar puncture made. Urine was 
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obtained catheter and high saline enema glycerine, epsom salts 
and soap-suds was given. She continued this state several hours and 
toward morning her temperature went down 100. She was times semi- 
stuporous and one time maniacal delirium. She refused take 
any nourishment. Temperature ranged from 102 103, with very rapid 
pulse—from 130 140. She frequently stated that she had killed her 
sister, but her statements were unreliable and one will ever know the 
real facts the tragedy. 

Physical examination showed well nourished woman. Skin good 
color. evidences enlarged glands. Pupils dilated; reaction some- 
what sluggish. Patellar reflexes diminished. Abdominal reflexes absent. 
Very marked psychomotor activity. Patient slept very little, even with 
hypnotics. The thoracic organs showed nothing unusual. Lungs nega- 
tive. Pulse varied from 150, depending very much her tem- 
perature. Blood pressure, 140; systolic, 90. Examination spinal fluid 
was negative; cells per cubic centimeter. Globulin negative. Wasser- 
mann negative the blood and spinal fluid. Fixation test negative 
tuberculin bacillus; positive streptococcus. Urine: specific gravity, 
1025; acid reaction; large amount albumin; indican present; large num- 
ber hyalin and granular casts; many leucocytes. Digestive organs: 
patient refused eat swallow anything since admission; tongue dry; 
teeth covered with sordes. Throat inflamed. Teeth and gums very 
bad condition; considerable bridge work, and many capped and crowned 
molars. The patient became more delirious and was tube-fed for three 
days. She became somewhat jaundiced. reached 105. 
April she died, 8.15 a.m. 

Autopsy was performed 10.30 a.m. section the body, the 
panniculus was unusually thick and deep lemon yellow 
tion the abdominal organs not unusual. The pleura contained 
fluid. Lungs normal except for congested area the lower lobe 
both sides. Culture from this area gave pure culture streptococcus. 
Pericardium not unusual. small; tissue normally firm. Heart was 
not removed was thought unnecessary interfere with embalming. 
Liver somewhat large, covered with many yellowish spots and section 
showed some fatty degeneration; gave pure culture streptococcus. 
Gall-bladder negative; distended and few gallstones found. Pancreas 
was pathological appearance; the surface pancreatic tissues had been 
supplanted connective tissue many places; rather shrunken; cultures 
negative. Cultures taken from the stomach and duodenum, before they 
were opened, with every precaution observed prevent contamination, 
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gave pure growths streptococcus. The stomach was empty; the walls 
were injected; rugae were smoothed out; adherent the walls was much 
thick mucus. The duodenum was considerably injected, somewhat thick- 
ened and full thick yellowish fluid; cultures gave streptococcus. The 
remainder the intestinal tract was not unusual. Spleen was not unusual. 
Kidneys were enlarged; section much bloody fluid exuded and had the 
appearance acute hemorrhagic nephritis. Bladder somewhat dis- 
tended; fluid turbid urine. Ovaries were cystic. Uterus not unusual. 
Brain normal appearance, not granular the fourth ventricle; evi- 
dence atrophy; pia clear, thin with signs meningitis; cultures 
from pial fluid and cortex negative. The cause death was put down 
general infection the Gram-positive diplococcus that have identified 
streptococcus. 


was interesting find that the heart blood, pancreas, gall- 
bladder, brain and spinal fluid gave sterile cultures, while the cultures 
from the stomach, duodenum, liver, kidneys, contained this organism. 
With such general infection was proven this case, evident 
that did not develop from the blood-stream but through the lym- 
phatics. The origin the infection was undoubtedly the teeth, 
with infection the other regions, which infection suddenly became 
virulent and caused the patient’s death. Had made bacterio- 
logical examinations this case the cause death could hardly have 
been explained, although the patient had acute hemorrhagic nephritis 
and fatty degeneration the liver. The bacteriology has cleared 
the cause death and also gives further evidence the patho- 
genicity the streptococcus. 


SECONDARY FOCI INFECTION 


That infected teeth alone could cause very serious systemic diseases 
was demonstrated Hastings Billings and his co-workers 
Their work called the attention the medical and dental 
professions the importance the teeth source infection. 
Rosenow likewise has shown that these organisms tend migrate 
other organs and there set secondary foci. can seen that 
extracting the teeth, alone, will not correct focus the kidney, 
liver gastro-intestinal tract; hence there are failures that tend 
discredit the whole theory focal infection, whereas the cause our 


ORAL INFECTION AND MENTAL DISEASES 285 


failures may found our lack attention these secondary 
foci. How the organisms reach distant organs not plain; probably, 
large majority cases, through the lymphatic system and 
seldom through the blood stream, although occasionally the latter 
system involved. culturing the blood, large number 
living patients and also autopsy, have seldom isolated these 
bacteria. Hence, from our experience, are inclined think that 
the main channel migration through the lymphatics. There 
can also direct transmission the bacteria, through swallowing, 
the gastro-intestinal tract; but even here are inclined the 
opinion that the infection travels way the lymphatics forreasons 
shall explain later. 

about per cent our cases the teeth alone seem the 
source infection and, with the removal this source, our patients 
rapidly recover. speaking mental cases mean the so-called 
functional group for which definite etiology had previously been 
found. Gibson, formerly the Boston Psychopathic Hospital, has 
recently reported series cases this kind (2). These types 
comprise the majority our admissions. One group, the manic 
depressive, tends spontaneously toward recovery the majority 
cases but shows tendency recurrence. The other types belong 
the dementia precox group, and show tendency chronicity 
and dementia. These have previously not been able benefit. 
this latter group that feel the importance our work 
applies, for can undoubtedly restore them they are treated early 
the course the disease. 

already stated, about per cent our cases this group, 
the teeth alone are the etiological factor; another group, about 
per cent, both the teeth and tonsils are fault, and have 
nated wish restore the patients. third group, about 
per cent, the gastro-intestinal tract also involved, with either the 
teeth the tonsils, both; and did not get any results this 
class until were able determine the types infection and estab- 
lish means for their elimination. 

One might with reason ask: bring gastro-intestinal in- 
fection discussing teeth, purely dental problem?” ex- 
planation lies the fact that the infected teeth, the bacteria con- 
cerned this infection, have direct and very important relation 
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the pernicious activity the colon bacillus. This organism 
occurs normally the lower intestinal tract. Outside its normal 
habitat extremely toxic; loses its benign character and becomes 
pathological. the question: causes the benign colon 
bacillus become virulent and migrate other frankly 
answer, know. however, that, the stomach, 
duodenum and kidneys, usually associated with Streptococcus 
viridans; and would well within the range probabilities that 
this latter organism, its toxic influence, stimulates the colon 
bacillus virulency. Or, may be, that streptococcus the 
mucosa the intestinal tract provides outlet for the colon bacillus, 
damaging the mucosa that the latter organism passes through 
into the lymphatic circulation and this means egress proceeds 
distant organs. know that when the colon bacillus migra- 
tory also virulent and toxic. lost several cases, from general 
toxemia, before this fact was recognized and its in- 
fluence overcome autogenous vaccines, accord with Satterlee’s 
views. 

Consequently, while apparently can see relation between 
infected teeth and intestinal infections chronic type, clinically 
there very close relation. well for the dental profession 
recognize all the consequences and results chronic root infection 
and end, once and for all, this far-reaching and dangerous type. 
feel that not overstate the facts when say that insanity can 
prevented cured conscientious practice the principles dis- 
cussed this paper; and that, the same way, many other diseases 
which, most cases have fatal termination, can also prevented 
cured the process has not gone too far. 

CONSIDERATIONS NERVOUS AND MENTAL DISEASES 

can substantiate our contention that certain percentage 
nervous and mental diseases are results toxemia from chronic 
focal infections, the sources which may multiple and therefore 
difficult locate, then the logical method curing these diseases 
would eliminate such foci infection wherever found. This 
may sound easy; but, from three years’ experience with these problems, 
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can state that not only the difficulty locating foci in- 
fection tremendous one but the problem eliminating them when 
found almost stupendous. takes patience and ability stick 
the work elimination, which hard for one who has not had the 
experience realize. 

should not difficult for the alienist accept the principles 
discussed this paper since, for years, have recognized the fact 
that infections and toxemia cause mental disease, and have thus 
diagnosed small group such cases toxic-infectious 
So, are not far afield when consider that infection plays im- 
portant the etiology mental conditions; fact, are 
merely extending and enlarging this group, which formerly com- 
prised comparatively small percentage our cases, wherein the 
infection was the acute type and the fever, etc., made the diagnosis 
simple. Our principal difficulty establish the fact that chronic 
infections exist these cases; which infections, because their 
chronic character, often produce neither subjective nor objective 
symptoms amd are, therefore, difficult establish the ordinary 
methods examination. 

were not the first show that eliminating infected teeth 
mental diseases could cured. 1908, Henry Upson, M.D., 
Cleveland, Ohio, published his work the relation infected teeth 
certain nervous and mental conditions (8). reported cases 
the so-called functional psychoses both dementia precox and manic 
depressive insanity, which recovered when impacted and unerupted 
molars were extracted, and root infections were eliminated. Like 
the work all pioneers, his was not taken seriously; was con- 
trary the accepted ideas these conditions that one followed 
his advice council. deserves great credit for his work, although 
knew nothing bacteriology the relation alveolar abscesses 
other infections. His book is, however, revelation. Unfor- 
tunately for our work, was only recently that copy this book 
came our attention through the kindness Dr. Upson’s widow. 
Upson stated that Savage, the English alienist, reported, 1876, 
number cases insanity due infected teeth, which cases re- 
covered when the infected teeth were extracted; and that this work 
was mentioned Lauder Brunton essay cases insanity 
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due infected teeth. Thoma’s admirable book (7), previously 
quoted, there are number cases insanity which recovered 
when infected teeth were extracted; but, because was not 
alienist and therefore his diagnosis might questioned, attention 
was paid the importance his work. Such the fate the 
pioneers. one can calculate the suffering which might have been 
saved, and the financial burden which could have been avoided, 
the work Upson, unusual man, had been given due credence. 

who have been dealing with the insane, prefer say, 
those suffering from mental diseases, have for years isolated ourselves 
from general medicine and have considered the patient wholly from 
the standpoint the mental picture. While have made advances 
the care these patients, our recovery rate has not changed, 
except for the worse, the last fifty years. spite the fact that 
many patients showed evidence profound physical disturbances 
admission the hospital, this fact was ignored; and neglected 
even ascertain what physical condition the patient was suffering 
from. plead guilty this charge and will state only one extenu- 
ating fact: treated these patients admission sick and kept 
them bed until they had gained physically. This treatment may 
account for the fact that our recovery rate has been between and 
per cent annually, based upon the admissions, while the average 
the majority state hospitals has been about per cent. 

have made the mistake considering the mental disease 


the principal factor studied, but have learned that the mental 


symptoms are merely incidents the general infection and toxemia. 
Some cases, with severe infection, not present any mental 
nervous symptoms. Other cases, with mild infection, may show 
very slight physical disturbances; but the nervous system may 
affected profound degree and may never return normal. This 
condition difficult explain but offers more inconsistencies 
than the varied effects alcohol different individuals, fact 
well known that useless for dwell upon it. know 
that “‘Streptococcus viridans” consists and embraces more than one 
race bacteria, with various characteristics and perhaps certain 
selective properties claimed Rosenow, which can account for 
the causation articular rheumatism one individual, neuritis 
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another, toxic myocarditis third. One strain may more 
toxic than another and therefore affect the nervous system. 
have only been able find one case the organism the brain 
itself, hence assume that the toxemia the causative factor 
mental disease. Again, must take into consideration the consti- 
tutional reaction patients these poisons (as the case 
alcoholics); also the susceptibility and lack resistance indi- 
viduals certain infections. These two factors, the type and char- 
acteristics the organism plus the individual’s reaction, may deter- 
mine the pathological process and its variation different persons. 
place heredity?” might proper question right 
here and this proper time give answer. not underrate 
heredity nor constitutional factors, but believe the former has 
very little influence either the etiology the prognosis mental 
diseases. Neither believe that necessary factor, for 
have seen many cases which this element was entirely absent, 
among the better class the population, those which found 
prevalent among persons lower grade. The psycho-genetic 
factors also have their place, but not give them the principal 
réle the etiology. fact here, heredity, many cases occur 
which can find psycho-genetic factors, and therefore 
place them subordinate position among the etiological influences. 
admit that the mechanism capable several interpretations 
but with that are not particularly concerned. possible 
conceive mental factors, such worry, grief, fright, mental over- 
work, and others too numerous mention, having profound 
efiect upon the vitality the individual. Through loss appetite 
and sleep his vitality reduced and therefore his immunity; and 
latent affection, which not aware, becomes active. Or, 
Jelliffe has suggested, the presence infection may lower the 
resistance the individual that unable meet his daily tasks, 
unable adjust himself his environment, and develops certain 
mental symptoms the nature protection from his inadequacy. 
either case the principal thing recognize the fact that the 
infection far the most important influence and that, without 
this factor, the chances for the development psychosis are very 
slight. are inclined the first explanation the mechanism 
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because seems more harmony with other types mental diseases, 
such paresis, which the anatomical changes the brain are 
responsible for the mental symptoms. 

discussing this question, are referring the so-called func- 
tional types, usually grouped under manic-depressive insanity, demen- 
tia precox and the paranoid states, which acceptable etiology 
has been found. are consider definite disease entities, and 
place these groups distinct will difficult understand 
the significance their common etiology, namely, chronic infections 
and the resulting toxemias. direct result our work must 
either change our diagnosis, the cases which recover from dementia 
precox, manic-depressive insanity admit that dementia precox 
not the incurable malady have believed be. are in- 
clined agree with Meyer that have taken Kraeplin’s work too 
seriously and followed his lead when facts not justify his con- 
clusions regard dementia precox. After experience some 
years, including one year with Kraeplin and three years with Meyer, 
feel that can claim some familiarity with the diagnosis this 
much discussed disease. When, reviewing our work for the past 
ten years, find that have over one hundred cases manic- 
depressive insanity the Hospital which should have recovered, and 
that frequently have had change the diagnosis dementia 
precox manic-depressive insanity cases which had undoubtedly 
recovered far least preserve orthodox standing, feel 
that should seriously revise our estimate Kraeplin’s work and 
our ideas this disease. are thorough agreement with Meyer 
this point and feel that, has expressed it, are trying 
deal with imaginary entity. this conception going inter- 
fere with our therapeutic measures the treatment dementia 
precox, then had better give Kraeplin’s view-point and 
back the old classification acute and chronic mania, unscien- 
tific these diagnoses may seem. 


METHODS EXAMINATION AND TREATMENT 


should have difficulty accepting the principle focal 
infection, there has been enough work done prove the most 
conservative mind that such infections exist. order deter- 
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mine the existence chronic infection our patients must 
adopt the following methods, utilized those who have 
this very important principle. 


Complement-fixation test the blood for Streptococcus viridans 


This method, like the Wassermann reaction, not infallible, and 
will negative some cases which the infection present. 
was the only test, however, which first indicated the existence 
this infection our cases. Because the many races Strepto- 
coccus viridans, necessary use least fifty strains the 
antigen; and even then will find that some positive cases give 
negative reaction because not happen include the particular 
variety strain involved. not depend entirely upon this 
test establish the presence infection our patients. How- 


ever, the test very valuable doubtful cases. could used: 


advantage the dentist determine the necessity for extract- 
ing suspicious teeth where there were apparent constitutional 


symptoms. the test proves positive, then all possible sources 


infection should eliminated. Unfortunately, the clinical patho- 
logical laboratories have not adopted this test routine measure. 


When the necessity for such tests shown, they will undoubtedly 
generally used. 


Examination the teeth 


abscesses. Combined with the radiogram, inspection the teeth. 
will reveal the presence bad teeth; fact, majority our 
patients, radiograms while desirable are not necessary. would, 
time permitted, radiograph every case; all doubtful 
But the existence teeth which need extracted can often be, 
determined simple inspection competent dentist. When the 
teeth are badly decayed the gums are unhealthy, purple, swollen. 


make use the x-ray determine the existence alveolar. 
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extract all capped aud pivot teeth, and remove all fixed bridge 
work. Perhaps are too radical informed that least per 
cent the repair work this character may good and uninfected. 
However, feel sure are right our methods; for, frequently 
the past, after allowed bridges, caps and pivot teeth remain 
(either because the teeth did not show any external evidence infec- 
tion the. radiograms were not definite enough justify extrac- 
tion), with the result that the patients did not improve, returned 
the teeth and extracted the doubtful ones, and the patients promptly 
recovered. These experiences make suspicious all crown and 
bridge work our patients’ mouths. willing admit that 
per cent such work good; but unfortunately for and for the 
patient cannot afford run the risk leaving these crowns and 
bridges place, the assumption that they belong this per 
the contrary, are forced, the patient’s interest, 
assume the that all such work results infection 
—and feel that every suspicious tooth should extracted. 

cannot always depend upon the radiogram show infection, 
have found sorrow, for there are certain conditions which 
may not revealed thismethod. refer the type granuloma, 
especially just below the gum, where the bone tissue not involved. 
Imperfectly filled teeth may also infected and have removed, 
even the radiogram not decisive. 

wish correct erroneous idea regarding the effects ex- 
tracting many teeth upon patient’s nutrition. experience, 
all patients from whom the infected teeth were extracted immedi- 
ately began gain weight, and not unusual for them soon 
gain pounds, even when all the teeth have been extracted 
and artificial teeth have been supplied. Further, during expe- 
rience extending over period three years, have been berated 
only one patient for extracting her teeth, irrespective the num- 
ber teeth that had sacrificed. practically every case the 
patient was not only grateful for the removal the teeth but also 
advised other patients, who were wavering, have similar work done. 
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Infected tonsils 


about per cent our cases the tonsils well the teeth 
are infected. this fact not recognized there may result 
when the infected teeth alone are extracted, except the ill-will the 
patient, who may have been promised relief the dentist. There- 
fore, behooves the dentist explain the patient that the results 
extracting his teeth depend upon whether not there any 
secondary infection, especially the tonsils, and that good throat 
specialist should consulted. Often, the dentist can readily see 
for himself, while working the patient’s mouth, that the tonsils 
infected; and his duty call attention this fact and have 
‘the patient consult physician. Here again, the case with 
infected teeth, the patient may not have any symptoms which would 
him consult throat specialist. Very badly infected tonsils 
may exist without producing any discomfort and hence the danger 
the patient. Often, small buried tonsils are severely infected and 
easily overlooked, but thorough examination competent 
man and cultures taken from the crypts will reveal the infection. 
indebted King for his work the relation tonsilar infection 
systemic diseases and his methods for determining infection, which 
not original, but has emphasized the difficulty determining 
infection (4). order eliminate the infection the tonsils, 
necessary enucleate them. may discover some method 
eliminating this infection without operation, but present 
other method available. Autogenous vaccines may influence the 
infection, reduce the size the tonsils, and prevent secondary 
after operation, but the tonsils must enucleated 
eliminate this source infection. 


Gastro-intestinal tract 


about per cent the cases there involvement the 
duodenum lower intestinal tract, with either the 
teeth the tonsils, both. There may very severe symp- 
toms, producing discomfort the patient; but many in- 
these symptoms are due the general toxemia 
the teeth the tonsils, and not infection these 
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organs. such cases the removal the infection the teeth and 
tonsils will clear the symptoms; but make routine examina- 
tion the gastro-intestinal tract all patients and, when infection 
present, treated means autogenous vaccines, made from 
the bacteria found there. Streptococcus viridans the principal 
infecting organism. small number cases, find virulent 
colon bacillus. Both are concerned the toxemia. 

For the past two years have been convinced that some our 
more severe cases had profound gastro-intestinal infection, and had 
been making routine examinations the stools. This method deter- 
mining the intestinal infection was very unsatisfactory, for the intes- 
tinal flora was numerous and undifferentiated that could not 
single out any one organism and place the blame for the infection 
upon it. The method Rehfuss finally supplied the last but most 
important link our chain tests, and through this method 
were able determine definitely the location the infection and the 
organism responsible for it. The Rehfuss method consists the 
fractional examination the stomach contents and culturing the 
contents the stomach and duodenum means the duodenal 
tube. deserves the credit for not only furnishing method 
examining the stomach, its function and its secretion hydrochloric 
acid, but also demonstrating that infection this organ 
responsible for impairment gastric function. 

This method brief consists the ingestion the usual test 
meal—two pieces toast and cup unsweetened tea. Fifteen 
minutes afterward the Rehfuss duodenal tube swallowed, and 
allowed remain the stomach. means syringe attached 
the tube specimen the stomach contents withdrawn every 
fifteen minutes and examined for free and acidity; also 
cultured for bacteria. The data give the hydrochloric acid curve, 
which should begin somewhat low, gradually rise, reach maximum 
the middle the test and then gradually descend. bacterial 
cultures are taken intervals fifteen minutes each. indi- 
cation the hydrochloric acid secretion the data thus obtained are 
far more accurate than those older methods which consisted 
giving test meal and hour withdrawing the contents and 
testing them for HC]. Aside from this value the test, the cultures 
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made from the stomach contents give definitely the bacteria 
responsible for any existing infection. That why consider that 
Rehfuss has not only added valuable method for the internist, but 
has supplied the missing link the chain connecting infection the 
teeth with infection the gastro-intestinal tract. Further, means 
this method, the duodenal contents can also cultured. Fre- 
quently find the stomach entirely normal, but the duodenum 
infected. 

all our cases with infection the stomach, find that there 
either entire absence from the contents its proportion 
very low—a condition described achylia gastrica. This condition 
due the presence streptococci the stomach wall and the 
peptic glands, where they interfere with the secretion 
have been able demonstrate these organisms the walls the 
stomach and duodenum cases coming necropsy. This would 
mean, apparently, that the organisms find their way into the stomach 
wall way lymphatics. possible that the infection results 
from swallowing the bacteria; but consider that, every meal, 
there secretion and its presence would kill any bacteria 
the cavity the stomach, lymphatic entrance for the bacteria 
would seem more probable. the simpler types mental disease 
find the streptococcus alone but, the more severe and chronic 
forms mental trouble, nearly always find coli; and often 
the duodenum well the stomach. Here where Satterlee’s 
work the utmost importance for, without it, the significance 
the presence coli the stomach would not appreciated (5). 

Draper has called attention the importance the duodenum 
source absorption toxic products and our experience corrob- 
orates his contention. Draper’s work represents years hard labor 
and painstaking experimentation, and has furnished not only with 
valuable data regarding the relation the duodenum toxic ab- 
sorption, but also with facts concerning the whole gastro-intestinal 
tract. Draper has thrown light upon the problem other man 
has been able do. His knowledge intestinal pathology will 
utmost value further determining the relation infections 
the lower intestinal tract the whole subject focal, chronic, 
infections. and his colleague, Lynch, are producing work which 


‘ 

q 


296 HENRY COTTON 


hope will available for our use the near future. Satterlee, 
another colleague and Lynch’s, has shown, many pub- 
lications, the importance the toxemia resulting from the virulent 
colon bacillus and also the means combating this infection (6). 
Satterlee’s work has been extreme value searching for 
every source infection which might have any relation the mental 
condition our patients. 

The treatment for infection the stomach and duodenum 
means autogenous vaccines made from the organisms found 
cultures taken from the stomach contents described above. The 
majority the infections are due one more types strepto- 
coccus (including both hemolytic and non-hemolytic strains) and 
the colon bacillus. Frequently necessary give vaccine made 
from these three organisms; and occasionally the Staphylococcus 
aureus found and included the vaccine. The vaccine made 
the strength five hundred million the cubic centimeter. 
The dose begins with one-tenth cubic centimeter and given 
every other day, increasing tenth cubic centimeter each 
treatment until one cubic centimeter given. After month the 
stomach re-tested and, infection still present, the vaccine 
therapy repeated. Generally the HCl curve becomes normal 
and the bacteria disappear from the stomach shown the charts 
illustrating the case histories. Frequent washings the stomach 
and duodenum with sterile water and colloidal silver, conjunction 
with the vaccine treatment, are found beneficial some 
cases. 


RESULTS THE WORK THE STATE HOSPITAL TRENTON 


chart have compared the results our work for the last 
ten years with the work the last nine months. The difference 
seen very striking. The ratio discharges admissions, 
given the monthly averages for the ten-year period, was per 
cent. The average net annual increase the population the 
Hospital for the same period was 50. Some the variations are 
interesting. 1914, had decrease patients; the Medical 
Director’s report for that year was noted that the dentist had 
extracted 450 teeth, his own initiative. The former dentist did 
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little nothing; and, was not then interested this work, both 
did about they pleased. The next year had new dentist and 
the net increase population was 72. there were important 
changes excepting the one mentioned, may have some bearing 
the case. have never been able explain this variation; made 
the chart few days ago.) 


a 


NUMBER INDIVIOUALS 


INCREASE 


POPULATION 46 97 7* 72 83S 143 46 


RATIO OF OISCHARGI 


Decrease 


The white columns stand for discharges; the black columns, for admissions. 
CoMPARISON AVERAGE MONTHLY ADMISSIONS AND DISCHARGES, NEW 
STATE TRENTON, 1908-1918 


Ratio average monthly discharges admissions, 1908-1917 per cent 
Ratio average monthly discharges admissions, 1918 per cent 
Increase the ratio average monthly discharges admissions, 1918. per cent 

II. Average yearly numerical increase the hospital population, 1908-1917....... 
Decrease, the hospital population, 1918 
Net gain discharges, 1918 
Net annual increase the hospital population, 1908-1917 
Decrease, not including transfers from Morris Plains, 1918 
Net decrease, 1918 


When compared the admissions for the nine months 1918, from 
April, 1918, January 1919, with those for the previous ten-year 
period, noticed decided difference the proportions. During 
this recent period, instead the average per cent for the ten- 
year period, the discharges mounted per cent. Instead 
increase our population for the ten-year period there was 
decrease the recent period. This has occurred despite the 
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fact that received patients transfer from Morris Plains 
relieve the congestion there, and have transferred patients 
Skillman, leaving net gain our population these transfers. 
have actual decrease 46, but exclusive transfers the de- 
crease Adding this number the average net annual increase 
previously would make our total approximate decrease patients, 
141. study the data for the year 1917, find that had the 
usual per cent discharges, but our increase population 
the end the year was 143; exclusive transfers, 90. This 
explained the fact that, August that year, the Medical 
Director and six the staff entered government service and hence all 
work with the patients ceased; and, the dentist also left, dental 
work was done. 

course, has been suggested, may giving wrong inter- 
pretation these figures. all know that one can make figures 
prove anything; but the fact remains that, spite gain 
patients transfer, have today decrease our population 
46. This has not been accomplished increase our death 
rate, for the average for this period only per cent spite the 
influenza epidemic, during which lost patients—all from among 
the chronic class (chart 2). 

matter how beautifully spin our theories, cannot “show 
results” decreasing our hospital population, our theories for 
naught. had not felt, the eighteen years have been connected 
with state hospital work, that had done anything, until recently, 
towards effecting cures cases which would not recover spontan- 
eously; but, from the results our efforts during the last nine months, 
feel justified believing are doing something now that has 
not been done before. has been source much gratification 
see improvement some old cases. One, for example, had 
watched for nine years finally recovered last June; and she not only 
continued well but steadily improved, and now entirely normal. 
She was the first patient from whom had the teeth extracted. This 
was done 1916. removed her tonsils 1917, and then cleared 
her stomach infection. feel that this work had not been done, 
she would still patient the State Hospital instead being 
well and home. And the patient understands this fact well 
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These results are all the more remarkable when consider that 
our work has been done during period unusual stress; with 
medical staff reduced from eleven four, and sometimes three; 
with shortage attendants and nurses amounting nearly 
hundred; and with the concurrence the influenza epidemic, which, 
for the month October (1918), rendered continuance our work 


YEARS 1908 1909 1911 1912 1916 1917 


INCREASES ARE SHOWN ABOVE, NET DECREASES BELOW, THE BASE LINE 


CoMPARISON YEARLY NET INCREASES DECREASES (EXCLUSIVE 
TRANSFERS) THE POPULATION THE NEW 
TRENTON, 1908-1918 


impossible. spite these and sundry other handicaps, have 
had the courage our convictions and have insisted that this work 
continued. The result that the State paying for the mainte- 
nance patients less than last year, which means saving 
least $66,000 this year alone; and these patients are truly recovered, 
which fact will shown time, cannot calculate the saving 
the State the years come, aside from the other most important 
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work returning these patients their families and the com- 
munity. Fortunately, while members the medical profession 
doubt the results our work and are skeptical the validity 
the theories discussed, men the dental profession have taken 
almost unbelievable interest the subject and are endeavoring, 
every means possible, correct evil which has been evident 
the leaders the profession for years. Instead combating. 
these theories, which some extent indict great many their 
profession, the dentists have accepted the challenge; and, their 
interest and activity, have shown marvelous disposition 
erate with the medical men who have pointed out these relations. 
The dental profession has shown that progressive and wide awake 
degree that should like see the medical profession. 

active interest the teeth their patients, physicians, will 
much prevent occurrence nervous and mental diseases. In. 
cases where poor dental work has been done should the concern 
the family physician see that itis corrected. With active 
eration between the dental and medical professions can look 
forward, hopefully, the time when the types mental disease 
discussed this paper may almost eliminated, especially among. 
the better class people who can afford have good dental work 
done. can then truly look forward era when all dentists. 
will realize the importance doing not what the patient wants 
saving his teeth, but what best for the patient—extracting all in- 
fected teeth and putting his mouth such condition that will 
not future menace his health. 

conclusion, desire express appreciation the valuable 
assistance Dr. Currie, member your society, who taught. 
much the beginning this work. wish, also, publicly 
thank Drs. and Bird, Trenton, for their faithful and 
intelligent work with the patients the State Hospital. Only 
their hearty was possible for accomplish 
results outlined this paper. Dr. Biddle Duffield, Phila- 
delphia, indebted for his interest, and for his skillful extraction: 
the infected and unerupted molars reported above. most 
the cases, the four unerupted molars were extracted under gas 
less than five minutes for the whole operation. glad 
that case were there any serious after-effects. 
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REPORT CASES 


give below the histories number additional cases that 
illustrate the relation focal infection mental condition. 


Single girl; age, thirty-six. Admitted May 1911, from 
Bloomingdale Hospital White Plains, Y., where she had been since 
1910. She had had four previous attacks, the first occurring the age. 
nineteen. She finished school, however, and took trained nursing. 
The attacks increased severity and, when she was admitted 1911, the 
attack had already been seven months’ duration. admission she 
was very much confused, apprehensive, agitated, and violent and resistive 
times. She did not improve after residence three years the 
Hospital and was considered chronic, demented patient. June, 1916, 
the resident dentist, after much difficulty, extracted infected crowned 
molar. Soon afterwards she began improve; October, 1916, she had 
apparently recovered and was allowed home where she has remained. 
She has been visited frequently the field worker and found 
apparently normal mental condition. She interested outside work 
such Red Cross. several occasions she has had sick headaches and 
possible that mild degree infection still present. 


The only reason can find for her recovery, after five years 
the Hospital, the extraction infected molar. possible 
that some other infection present, not severe enough yet cause 
another mental attack. 


Married woman; age, forty-five. Admitted April 10, 1910. 
Duration trouble: two years before admission. heredity the family 
history; very good family, especially bright mentally, wife college pro- 
fessor. When admitted she was mild maniacal condition; silly and 
dilapidated. personal habits; would not wear any clothing except 
wrapper—no shoes stockings. Many attempts were made arouse 
her interest; she was given special nurse and sent the theater, but 
always relapsed into the condition described above. 1916 examina- 
tion the blood revealed the fact that she probably had streptococcic 
infection. She had lost most her teeth and the remaining ones were 
extracted this time; change noted her mental condition. 1917 
her tonsils, badly infected, were removed; with this there was some im- 
provement. She was able good ward, did some work, kept her 
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clothing on, but was silly and dilapidated. April, 1918, examination 
her stomach showed entire absence hydrochloric acid during the test 
meal; Streptococcus viridans, colon bacillus, and Staphylococcus pyogenes 
aureus were isolated from the stomach contents. Combined vaccine 
these three bacteria were given. May 20, 1918, hydrochloric acid was 
normal and cultures from the stomach contents were sterile (chart 3). 
She improved rapidly; June 18, 1918, she was discharged recovered. 
took her several months readjust herself her home she 


FIRST TEST: SECOND TEST: MAY 


1918 (CasE 301) 


Culture tests. April stomach—streptococcus, coli, and staphylococcus. 
May 20: growth. 


total acidity 


showed considerable improvement and September, 1918, she was appar- 
ently normal. Since that time she has taken great interest Red Cross 
work, and various women’s activities connection with the camps and 
military hospitals. Her husband states: “Her interest and activities are 
sustained and there symptom deterioration, mental physical; 
and she now strong and active she ever 


The relation the infection the mental disease this case can 


hardly questioned, she showed signs recovery until the 
foci infection were removed. 
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Married woman; age, forty. Admitted May 1918. In- 
validism for twenty years. First breakdown occurred while attending 
normal school girl. Married 1903. First child born 1904. 
Onset her trouble dates back 1909, when she attempted suicide. 
Sent Operation wasperformed: uterus, repair 
lacerated cervix and perineum, also massage and electric baths, but with- 
out result. She continued nervous, but lived home; 1910 had second 
child. Suffered constantly from indigestion and insomnia, constant pain 
face and head. Two teeth were bad condition but the dentist advised 
her save them and Richmond crowns were put on. 1910 she again 
tried commit suicide. She was better and year later made third 
attempt suicide. She was again sent private sanitarium where she 
was put jacket,” tied her bed, and pillows put over her 
head prevent her from annoying other patients her screaming. She 
remained this sanitarium for few weeks and was finally admitted 
this Hospital voluntary patient. She was depressed, agitated and 
confused, and very poor physical condition. Weight pounds; appe- 
tite very poor. Had dressed and undressed, stood corner the 
room all day, never spoke, and refused answer questions. Radiograms 
her teeth showed that four were badly infected, including two pivot 
teeth (fig. 6). These were extracted, but she showed improvement. 
Examination stomach showed fair amount hydrochloric acid during 
test meal; bacteria. Culture duodenum showed Streptococcus viri- 
dans and colon bacillus. Autogenous vaccine was given with some 
improvement. August 30, 1918, tonsils were removed and week later 
she began improve. two weeks she was practically normal and was 
discharged September 30, 1918. Had gained pounds weight. 

Since going home she has been through some unpleasant domestic 
culties. She found her husband was interested another woman. 
treated her very badly many ways and continually threatened return 
her the State Hospital. Through all this she kept her weight and, 
spite the provocation, has shown return whatever her mental 
trouble. 

Married woman; age, twenty-two. Admitted the Hos- 
pital, November 18, 1916. Capable, bright girl, successful stenographer. 
Married August 1915. Three months after marriage suffered from pains 
over heart and had general feeling weakness. this time she was 
seen consultation the Medical Director; she had been several hos- 
pitals. She showed mental symptoms during this period. the time 
the consultation she was told,as her blood test was positive for Strepto- 
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coccus viridans, that she should have her teeth examined. This she did 
not and October, 1916, she became depressed and mute. Spent 
eleven weeks hospital and was finally admitted here. Was mute, 
stuporous condition, extremely prostrated, nodded her head answer 
questions. She remained this condition until June, 1917. great 
deal difficulty several infected capped teeth were removed and later 
her tonsils were enucleated, following which she cleared rapidly. 
July 15, 1917, she recovered and was discharged. Since that time she had 
been normal condition, has gained physically and shows 
mental trouble. 


This case interesting from the fact that, year before the mental 
trouble developed, the patient was very weak physical condition, 
with marked heart symptoms, which condition was recognized the 
result infected teeth, but she refused have any dental work done; 
and, result, finally developed serious mental trouble, which 
cleared when the infected teeth and tonsils were removed. 


Single woman; age, fifty-five. Father died acute melan- 
cholia sixty-four; mother paralysis eighty. Infancy and child- 
hood normal. She had typhoid fever twelve and was mentally upset 
for some months, probably delirium; since that time showed some inability 
learn. Was good housekeeper, however. Her mental trouble fol- 
lowed the death her mother August, 1916. She became excited, 
talkative, and September was much depressed and agitated with self 
accusations. Admitted this Hospital October 1916. that time 
was noted that her upper teeth were missing and lower front teeth were 
badly decayed. Nothing was done for her, however, and she was trans- 
ferred the chronic wards. September, 1918, eleven bad teeth were 
extracted. She improved rapidly during the next few weeks. 
November 1918, she was discharged recovered and since that time 
has been perfectly well. 


The neglect the teeth this patient probably responsible for 
her residence two years this Hospital, for there seemed 
nothing wrong except her bad teeth. 


Married man; age, thirty-five. Father and grandfather 
had depressed: spells. Married eleven years, domestic life happy. 
1916 saw service the Mexican border with the 71st Regiment. Follow- 
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ing his military service, one and half years prior admission the 
State Hospital March 1918, was treated private sanitariums but 
became progressively worse. was apprehensive, confused, refused 
food, had many somatic ideas and delusions regarding the disarrange- 
ment his gastro-intestinal tract. became very much confused, re- 
fused talk and had forcibly fed. April, 1918, several infected 
teeth were removed. Examination stomach showed had practically 
hydrochloric acid but streptococcus infection. was given vaccine. 


FIRST TEST: APRIL SECOND TEST: JUNE 17, 


Culture tests. April 15: stomach—streptococcus. June 17: stomach—streptococcus 
and staphylococcus; duodenum—streptococcus. 


total acidity 
free 


Examination stomach, June 17, showed normal hydrochloric acid, but 
still some bacteria (chart 4). improved somewhat and was discharged 
September 21, 1918. Following his discharge from the Hospital showed 
rapid improvement. letter from his mother December, 1918, stated 


that was entirely normal, had gone work and was supporting his 
family. 


The duration this case was one and half years before admission, 
during which time was becoming progressively worse. After the 
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removal the infected teeth rapidly recovered. The question 
diagnosis uncertain, but there can doubt that was becoming 
progressively worse and fast going into chronic state. The relation 
the infection and his recovery can hardly doubted. 


Single man; age, thirty-seven. Admitted August 13, 1918. 
Common school education. thirteen began farm work, which 
was employed the onset his mental attack, six weeks before ad- 
mission. had ideas that people were after him; tried commit 
suicide cutting his throat. August six infected teeth were ex- 
tracted, and tonsils removed August 16. Stomach test was normal. 
was discharged October 1918, although had shown very little 
improvement. letter from his brother, December 1918, stated was 
well and working every day. Another letter February, stated was 
still improving and working. 


The relation, this case, the teeth and tonsils the mental 
condition seems well established. The rapidity recovery 
after their removal shows this relation. noteworthy that only 
month and half was spent the Hospital where formerly the 
average the Hospital for such cases was ten months. 


Single man; age, thirty-four. First admission July 24, 
1911. Ten years previous this date was considered simple-minded, 
and was unable hold position. left the Hospital August 18, 1911. 
lived with his mother the country and accomplished nothing. 
was untidy habits; annoyed the neighbors indecent talk. Second 
admission, September 1914. was considered case dementia 
precox with slow deterioration long standing. September 1915, 
was taken out trial his mother, but could not get along; exposed 
himself public places. Was returned September remained 
the same condition until March, 1918, when two infected molars were 
extracted. improved rapidly after this, showed interest his sur- 
roundings, and May 12, 1918, was discharged. 

letter from his mother, December 24, 1918, says: feeling 
fine, better mind and body than has ever been, works out every day, 
and think your doctoring has helped him. Neighbors and friends say 
never looked better. happy and contented, and one can see that 
there has ever been anything out the way with him. much 
stouter.” Monthly letters from the mother show continued improvement. 
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letter dated February 26, 1919, states that still normal mentally 
and working steadily. 


There contrast between the patient’s present condition and 
that for the previous seventeen years during which did work 
all, exposed himself the street, and made himself general nuisance. 
With the extraction two infected molars has been able make 
good living and remain normal mental condition. 


Married man; age, fifty-three. Admitted February 24, 
1916. His mental trouble followed three months before admis- 
sion. Had marked physical signs, complained head hurting him. 
January attempted suicide cutting throat, jumped out window, 
ran front trolley car. When first admitted was semi- 
delirious condition. was taken out against advice September, 1916. 
All infected teeth were removed prior this. remained home, 
gradually becoming worse, until June, 1917, when was readmitted. 
was much depressed. Accused wife running with other men. Said 
would never get well. Tonsils were found infected and were 
removed, but not much improvement was noted. May, 1918, examina- 
tion stomach showed severe infection with absence hydrochloric acid. 
was treated with autogenous vaccine and improved rapidly. 
gained considerably weight and October, 1918, was discharged 
recovered. 


this case have infection the teeth, tonsils and stomach, 
with evidence improvement until all the foci infection were 
removed. 


10. Married man; age, thirty-five. Had been successful 
contractor, with evidence mental trouble until November, 1917, 
when friends noticed that acted peculiar manner. About Christ- 
mas, 1917, suddenly disappeared; later was found hospital 
Chicago confused state. did not know how got there and 
could give account himself during this period. was brought 
back Trenton and put general hospital for treatment his 
family physician. seemed improve little and was taken out. 
Soon became very much worse; was depressed, agitated, confused, and 
had made self-accusations. Admitted this Hospital, March 17, 1918. 
was extremely apprehensive, thought was going killed and 
became rapidly worse. May was noticed had four crowned molars. 
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The worst one was extracted and two days following this extraction the 
patient became normal. lost all his apprehensiveness and depression, 
and rapidly improved; soon gained over pounds weight. Stomach 
examination showed infection and autogenous vaccine was given. was 
discharged June 1918, following which went work contracting 
engineer Tullytown and later the Old Hickory plant, Dupont’s, 
Nashville, Tenn., earning $160 month. His work was entirely satis- 
factory and has shown mental symptoms whatever since his discharge. 


The sudden improvement this patient, who had been getting 
progressively worse, two days after the extraction infected, 
crowned molar was very striking. would emphasize the fact that 
has been efficient, capable man his work since that time. 


11. Married woman; age, twenty-four. Admitted March 
1918. Mental trouble followed childbirth, November 1917. She be- 
came maniacal and was sent She showed 
tendency improve and was finally admitted this Hospital. She was 
maniacal, excited, destructive, with tendency improvement. Opera- 
tion for infection the cervix, curettage and repair perineum done, 
April change noted her maniacal condition. Later April four 
capped molars were extracted; within week the maniacal excitement sub- 
sided. She was discharged, May 25, 1918, little over two months after 
admission. Stomach examination showed infection and absence hydro- 
chloric acid. She was given autogenous vaccine. The family report 
that she has remained entirely normal since leaving the Hospital. 


The relation between the infected teeth and stomach, and the 
rapid recovery after the removal these foci, evident, especially 


because, for five months previous admission, she had become pro- 
gressively worse. 


12. Single man; age, twenty-eight. Son college professor, 
family unusually bright and highly intellectual, brothers successful lawyers. 
Patient well educated, graduate from college 1909, taught school for 
three years, graduate the Harvard Law School 1915, admitted the 
bar. Began show mental symptoms 1916; had auditory hallucina- 
tions and could not get along with his colleagues; became vacillating, in- 
efficient. For while worked with pick and shovel live out 
doors more. Suspicious everyone; heard people accusing him mas- 
turbation. Admitted the Mercer Hospital April 13, 1918, which 
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time was silly and Spent his time indolently bed, and 
frequently exposed himself the nurses and other patients. From the 
symptoms this time, with hallucinations and dilapidation, diagnosis 
dementia precox two years’ duration was justified. Physical exam- 
ination: under-weight. Neurological examination: negative. Six teeth 
showed very marked apical abscesses. Although the upper teeth did not 
show distinct abscesses the radiograms, they were found infected; 
all the upper and lower, except six front teeth the lower jaw were ex- 
tracted. Examination stomach showed absence hydrochloric acid 
and, from the cultures, Streptococcus viridans and colon bacillus were 
isolated. autogenous vaccine these organisms was given. Improve- 
ment was rapid. gained weight, soon lost his silly and dilapidated 
appearance, and talked rationally. July, 1918, tonsils were removed. 
had mild relapse, reappearance hallucinations, with some physical 
disturbance and fainting attacks. was discharged November 1918, 


.and has been home since this time. obtained clerical position 
.$150 month which still filling satisfactorily. the present time 


not altogether normal. Shows some evidence gastro-intestinal 
infection and times has recurrence hallucinations. (See chart for 
the data the stomach examination. After vaccine was given the stomach 
returned normal.) 


This case specially interesting was the first one which 
cultured the stomach contents and found evidence stomach 
infection. 


13. Married woman; age, forty. Neurasthenic condition 
lasting twenty years with profound physical disturbance; nervous palpi- 
tation heart. twenty-five had all her upper teeth extracted, which 
resulted clearing the nervousness and gain pounds weight. 
Seven years later had rheumatism; two years thereafter, 1909, had imper- 
fect action heart. Diagnosis: valvular lesion with profound stomach 
trouble. Entered the New Jersey State Hospital voluntary patient. 
Blood test positive for Streptococcus viridans. Radiograms teeth 
showed one abscessed tooth; nine front lower teeth not definite. Refused 
have teeth extracted and three months after admission was taken home, 
but better. Stomach and intestinal trouble continued. Cessation 
menstruation. Her only nourishment was white egg and malted milk. 
Became very much depressed. Readmitted the Hospital, November, 
1917; weighed only pounds. Under rest bed and forced feeding, she 
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gained weight and her depression disappeared. After considerable im- 
provement her nine lower teeth were badly infected. Exami- 
nation stomach, April 15, showed absence hydrochloric acid and pres- 
ence streptococcus and staphylococcus autogenous vaccine 
was given; following this she gained pounds weight. August, 
there was return her trouble and return weakness. Had remain 
bed, although she was clear mentally. Cultures from tonsils gave strep- 
tococcus; tonsils enucleated, September, 1918. Five days following the 
removal tonsils the distress from heart lesion disappeared and has not 
returned. The reaction the stomach (October showed normal hydro- 


FIRST SECOND TEST: 1918. 


SHOWING RANGE Gastric Aprit 15, AND OCTOBER 
1918 13, 310) 


Culture tests. April 15: stomach—streptococcus and staphylococcus; duodenum— 
streptococcus and staphylococcus. October stomach and duodenum—no growths. 


total acidity 
free HCl 


chloric acid and absence infection. Patient was discharged October 22, 
1918, since which time she has been working the Medical Director’s 
office clerical capacity. 


this case the mental condition cleared up, under rest bed and 
forced feeding, before the removal the foci infection, but the 
patient still had profound physical disturbance which did not dis- 
appear until all the foci infection were removed. 
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INTRODUCTION 


profession jumped the colors our country with more 
promptness greater enthusiasm than the dental profession. This 
response the nation’s call was actuated the profession’s recog- 
nition the tremendous importance good dental service for the 
fighting men. The importance securing such benefits was convinc- 
ingly demonstrated the dilemma which the forces the Euro- 
pean belligerents found themselves soon after the outbreak the 
war. learned the dental the men while the 
march and the trenches, and know the serious epidemic 
so-called mouth” which cost the British army, particularly, 
tens thousands effectives time. The proportion soldiers 
the sick list due directly dental causes was extremely high. The 
number soldiers incapacitated because secondary infections 
from primary dental foci, and indirectly from lowered systemic re- 
sistance due dental auto-infections, must have been very great. 
Every American dentist had undoubtedly become acquainted with 


meeting the First District Dental Society the State New 
York, March 31, 1919. See the section Proceedings Dental and 
Stomatological Societies for discussion this paper. 
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these facts, and some time other had said himself, 
preventable sufferings and ailments must not visited upon our 
Americans they are ever called upon fight.” Possibly this 
thought was the power behind the wonderful response the dental 
profession the country’s call. 

are fundamentally peace loving people. desire live 
and are willing let live. Consequently all our industries have 
been organized peace basis. Our professions likewise have 
educated, progressed and practised, upon peace basis, and have 
always been spared the necessity turning around from time 
time for over-the-shoulder glance for possible war clouds. 
have traveled along for years, only become involved the most 
gigantic struggle all time, for the greatest stake all time, and 
suddenly find that all our industries and professions must 
reorganized and reconstructed meet the new situation. 

Naturally, such time, exceptionally difficult problems must 
faced; and every phase life involved their solution. Capital 
has its worries, and has labor; manufacturers have their problems 
grand-scale production; engineers are confronted construction 
developments staggering scale. Physicians have their many 
prophylactic and epidemic problems, and surgeons their worries over 
new forms infection and restoration. All these complex questions, 
which demand answers, often try the very heart and soul those 
responsible; and tax resourcefulness and courage the limit. 

Our great American dental profession first had increase the army 
dental corps from about eighty-five officers over five thousand. 
had secure supplies for these men time when instrument 
makers were overwhelmed with orders, and our importations had been 
stopped. The construction dental infirmaries the score was 
necessary. These five thousand new officers the dental corps 
required instruction not only some the developments war 
dentistry, but also necessary military subjects. had 
instruct certain number officers jaw and plastic surgery, with 
very limited number qualified instructors available. All these 
problems were material ones organization, but also had our 
operative problems, just did the medical profession. Many 
these problems have been solved but some are still unsolved; and 
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‘these are going require knowledge, foresight, and courage, 
bring them solution, keeping with the best interests the 
service and with the scientific reputation the American 
-dental profession. 

The officers the dental corps the United States army have not 
only their dento-military problems, but also problems operative 
and practice which are common their civilian confreres. 
natural, and expected, that the most perplexing question 
before the entire dental profession should be, also, the most trying 
all the problems before the dental corps; and happens that 
the dental officers the United States army have become squarely 
the problem the treatment pulpless teeth. 

the First District Dental Society the State New pre- 
sented series conclusions regarding the problem pulpless teeth. 
wide difference opinion, the various points that paper, 
shown after its publication that seemed hopeless ever obtain 
anything like unanimity thought any one the questions 
involved. However, after careful analysis all the arguments 
presented the various points that paper, has seemed 
that, while true that there are many important questions 
involved the problem the treatment pulpless teeth, the 
‘answer most them depends upon the answer given one basic 
question which is: “Do you accept the theory the causation second- 
ary infections from primary dental maintain that all the 
other questions are subsidiary, because dentist’s acceptance this 
basic principle necessitates his acceptance all those principles 
practice which tend eliminate all possibilities the operative 
primary dental focus infection. 

The writer believes that, the majority the profession was 
formally accept reject the focal infection theory, the 
basis available scientific data and clinical proofs, the great bulk 
the profession would forthwith accept the decision. However, inas- 
much the acceptance this theory carries with the obligation 
practise it, and since there are many ulterior considerations 


Palmer: The new era dentistry; its relation the increase malpractice law- 
-suits. Journal the Allied Dental Societies, 1917, xii, 
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involved, seems impossible, unfortunately, secure approval the 
theory clear cut scientific lines. 

Strange may seem, public opinion this case considered 
the profession its judgment purely scientific theory. 
unfortunate complication and very serious one; and cannot 
overcome the mere statement that such situation should not exist. 
This same public has been through two stages dental education and 
beginning the third. First, the public was educated call upon 
dentist whenever tooth ached; and seemed was order, 
those earlier days, resort the wholesale extraction vital 
teeth and replace them with dentures would never ache.” 
Next, the public was instructed with great and unceasing effort the 
end that tooth was most important factor digestion through its 
masticating function, and that under circumstances should tooth 
extracted just because ached was badly decayed. Under the 
influence this guidance patients became accustomed visiting 
dentists week and week out for months treatment for the purpose 
avoiding the extraction tooth. This has been the schooling 
the present generation. practice this plan has been carried 
the extreme dentists strongly urging the retention necrotic 
teeth the atch, year after year, indefinitely. The present 
culty with the public has been caused the teaching our pro- 
fession that tooth should retained the mouth long 
comfortable and strong enough for masticating purposes.” So, 
have public with ingrained horror the extraction tooth 
which causing pain. 

The acceptance dentist the theory dental foci infection 
frequently involves his instructing patient have extracted 
apically diseased tooth which, all outward appearances and 
sensation, the patient’s opinion, “perfectly good tooth.” 
sistence, the dentist, often results the patient’s believing him 
lacking ordinary dental skill and experience. Unfortunately, only 
too often such patients consult other dentists, who, must blush- 
ingly admit, many cases sum the first dentist’s advice 
and then proceed drug the inside the affected teeth that they 
will remain for period,” regardless what may going 
their apices. 
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The great majority dentists, while practising their chosen pro- 
fession life’s calling, also practice means providing the 
necessities and also some the luxuries life. practise theory 
which, though correct, unpopular, and contrary the desires and 
opinions the patients involved, certain result many instances 
loss practice. this unvarnished truth which, great 
extent, has prevented the acceptance the focal-infection theory; 
for, previously stated, the acceptance this theory means, con- 
scientious man, its practical application well—and the practise 
today undoubtedly means the loss part one’s clientele. 
Therefore, the tendency avoid the necessity practising the 
theory not accepting it; fight and argue against, and scoff at, 
the theory; and ignore the clinical evidence that supports and 
proves that true. 

With the foregoing explanation interesting classify, pos- 
sible, the dentists who support and those who oppose the theory. 
Those opposed are the younger members the profession, who dare 
not accept because they not enjoy the unlimited confidence 
their limited number patients; and also the older members the 
profession, who have not had bacteriological education, and who 
have become “‘set.” The great body dentists who have accepted 
the theory are the middle aged, more less independent practitioners, 
whose patients have every confidence them. This classification 
must considered broad one, for there are numerous individual 
exceptions. Many very young and very old practitioners accept the 
theory, and many middle aged dentists reject it; but, generally speak- 
ing, the classification seems hold. 

The importance this classification, affects the army dental 
service, rests the fact that the largest part this service made 
dentists who, reported, have had average very few 
years civilian practice before being commissioned, and who there- 
fore fall into the class the very young practitioners who, civil 
life, find economically difficult put into practice our modern 
theories the treatment pulpless teeth. Therefore may state 
that the biggest part the army dental corps now composed 
dentists who are not accustomed practising apicodontia with that 
extremely thorough, time consuming technique which our scientists 
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have decreed essential the safety health and life. This 
point emphasized the fact that the most common excuse given 
dentists for failure practise scientific apicodontia does not 
apply the army, for there the dentist remunerated the gov- 
ernment and not the patient. the army the dentist the sole 
judge the operative procedures, and the type operation which 
selects the one which will performed. Therefore, there 
economic question involved, can approach the subject the 
treatment pulpless teeth for soldiers the field with but one clean 
cut issue before us, that scientific correctness practice and the 
effect that practice the efficiency the army. 

Ill health impairs the efficiency army. Septic teeth produce ill 
health. Non-aseptic and incomplete apicodontic operations produce 
septic teeth. Therefore are led naturally, directly and uncompro- 
misingly the following axiom, which should govern the work the 
dental corps the army: existing dental infections—cause 
dental 


THE AUTHOR’S PLAN FOR DIVISIONAL DENTAL SERVICE 


May, 1917, previous accepting commission the dental 
corps, had been assured, the Chief Surgeon and the Division 
Surgeon the New York Division, that not only would given 
the responsibility organize the dental corps the division, but 
also would receive their putting into effect the follow- 
ing program, which believed necessary order secure efficiency 
the dental service the division. 


Superficial examination the entire division for the purpose secur- 
ing the names the men having teeth obviously requiring extraction, this 
examination made company company. 

Extraction operations for the result this examination, 
these men sent the organization dental infirmary groups. 

Upon the completion all the necessary extracting indicated 
organization, second and similarly conducted examination made for 
the purpose listing those soldiers having teeth with deep cavities approxi- 
mating the pulp. 

Filling all such teeth (3). 
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Detailed examination all soldiers, the chair, and completion 
any dental operations indicated, such superficial cavities and cleanings. 


possible roentgenographic examination any suspected devitalized teeth 
should made this time. 


The strength the foregoing program rests the fact 
dontic toxic absorption, the most powerful dental influence health 
and resistance, would eliminated first and the earliest possible 
moment, and the dental condition the entire division would 
greatly improved once. Then, the filling dangerously deep cav- 
ities next would result the conservation thousands pulps. 
The accomplishment these first two steps would practically elim- 
inate the conditions which cause the greatest suffering while duty. 
If, instead adopting the foregoing program, had placed the 
soldiers, they arrived, chairs and performed all the operations 
necessary put their teeth state perfect repair, the result 
would have been twofold. First, the end stated period, com- 
paratively few men would have been perfect condition dentally; 
second, while these few men the organization were having this work 
the thousands constituting the great majority would 
have been suffering from local infections, secondary infections, the 
loss vitality thousands teeth, and all the pain that goes with 
such conditions. Therefore, from the standpoint the greatest 
good for the greatest number, the shortest possible time, the pro- 
gram suggested meets all requirements. 

not the purpose this paper discuss the various unforeseen 
difficulties which were encountered and which prevented execution, 
according schedule, the program contemplated. sufficient 
remark that the obstacles were the nature (1) very natural 
and understandable shortage dental equipment that prevented us, 
for the first few months, from accomplishing much more than the 
relief cases for the soldiers most the organi- 
zations the division. (2) There was lack the 
part some organization commanders; also opposition the part 
some medical officers (supported some dental officers) the 
stand taken against septic dentistry the army. 

the officer charge the school instruction for the division 
dental officers, delivered series lectures and second- 
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ary dental infections,” “essentials aseptic root-canal 
“teeth, health and war,” etc. The object aimed these lectures 
was create certain quarters where did not exist, and 
strengthen some quarters where did exist, recognition the 
possibility improperly performed dental operation causing 
serious condition ill health. Upon inspection, several weeks later, 
was found that septic root-canal work was being performed 
about per cent the dental officers, formulated and had 
issued the Division Surgeon, official, the following memoran- 
dum, dated November 15, 1917, and signed: Maloney, Lieut.- 
Colonel, 


THE BULLETIN” 


From: Division Surgeon, 27th Division, 
To: All Dental Surgeons, Camp Wadsworth, 
Subject: Memorandum dental root-canal operating. 

Officers the Dental Corps must realize that military dentistry 
performed under conditions entirely different from those governing den- 
tistry civil life, and that the principles governing dentistry for soldiers 
army post peace times cannot possibly applied dentistry for 
the soldiers mobilized division the field. 

Under present conditions, with the War Department exerting every 
effort toward training and equipping the country’s soldiers for foreign serv- 
ice, the earliest possible moment, and with the Surgeon General’s 
Office exerting every effort toward conserving the health the soldiers 
prophylactic measures, and strict sanitary regulations, becomes 
necessary for the officers the Dental Corps adopt the following two 
principles which must govern their procedure: 

(1) Perform dental operation, which, through being septic, may 
possibly offset and nullify all the efforts made conserve the 
health soldier and keep him fit fight. 

(2) Accomplish the greatest good for the greatest number the 
shortest possible time. 

Accordingly, root-canal operating must abandoned the field for 
the following reasons: 

(1) cannot possibly performed aseptically and thoroughly, and 
must not performed the contrary manner, because the 
possibility establishing foci infection violation the 
principle previously set forth. 
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(2) Under ideal conditions, and with the most simple type single 
rooted teeth, least two and one-half hours operating 
must expended properly extirpate the pulp, treat and fill 
the canal and insert the filling. The average time expended 
upon molar tooth for the same operation probably exceeds 
five (5) hours. There are but eleven workably complete dental 
outfits camp. Eight hours operating are performed daily 
with each outfit, four hundred and eighty-eight (488) hours 
weekly. all this time were given root-canal work, the 
maximum number teeth which could have their pulp canals 
treated and filled week operating could not possibly 
exceed one hundred and fifty (150) and these would probably 
the mouths one hundred (100) men. There are more 
than thirty thousand (30,000) soldiers camp and proba- 
bly half that number have pus-generating teeth, which should 
immediately extracted. Probably twenty-five thousand 
(25,000) the men have decayed teeth, which, neglected for 
long, will result devitalization and subsequent loss them. 
use the limited number available dental infirmaries for 
root-canal work for comparatively few men, when many 
others require immediate attention would very unfair the 
majority and would not work out the best interests the 
division. had double even triple the number dental 
outfits now available, this relative situation would not 
changed. 

(3) limited the dental equipments are camp and poor 
the present conditions are work under, they are probably far 
superior conditions which will have met abroad, and 
consequently much work possible should accomplished 
here. 

(4) have manrelieved from duty every day so, 
for weeks, for root-canal treatment not keeping with 
desires the War Department have every man trained 
thoroughly the earliest possible moment. 

(5) far better from the view-point military efficiency 
improve the dental condition the whole division somewhat, 
rather than put absolutely perfect condition, the teeth 
one company men. 

Therefore, the officers the Dental Corps would accomplish the 
greatest good for the greatest number men the shortest possible time, 
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they must rid the fifteen thousand (15,000) men their health-endanger- 
ing septic teeth, and keep vital the teeth the twenty-five thousand 
(25,000) men filling them time, rather than operate many hours 
for few men and consequence, show perceptible improvement 
the dental condition the division. 


explanation and substantiation the foregoing memorandum 
the following statements are offered. 

must apparent once that some the principles practice 
which are followed civilian dentistry must abandoned the 
army. For instance, civilian practice have only the interests 
the patient consider, whereas military dentistry have not 
only the interests the patient, but the best interests the army 
individual soldier appears contrary the best interests the 
army, then times stress the interests the individual must 
disregarded. 

peace times organization and its dental officer are quite 
often one post for number years. Consequently, there not, 
such post, the urgent necessity that exists war times for im- 
proving dentally entire organization for field service the earliest 
possible moment. information that, peace times, the prac- 
tice seemed put perfect repair the teeth each soldier who 
reported the infirmary. 

The frequent and prolonged absence from duty soldiers under- 
going root-canal treatment not conducive that intensiveness 
military training which the War Department had decreed essential 
order get our troops ready for action the earliest possible moment. 
Unfortunately, from the military viewpoint, root-canal involvements 
were not limited privates, but were just apt present the 
mouths drill sergeants and corporals, with correspondingly in- 
creased importance. Even for short operations, had been noticed, 
some commanding officers organizations frowned upon visits the 
dental infirmary when such visits resulted the necessity relieving 
soldier from drill duty. While sense short-sighted, this atti- 
tude had probably been caused soldiers’ imposing the privilege. 

The performance septic root-canal operations the army, 
time when all the efforts the Surgeon General’s Office are directed 
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securing the prevention disease, may compared without exag- 
geration deliberate breeding and liberation the anophiline mos- 
quito camp where the medical authorities are bending every effort 
toward combating malaria. 

Regarding the statement that root-canal operations cannot per- 
formed for troops the field, with due regard for asepsis and scien- 
tific thoroughness, there can but little argument; and 
presumed that one will advocate unscientific and septic root-canal 
operating under any circumstances. the fall and winter 1917, 
the 27th Division was, every sense, mobilized division the 
field. The officers and men alike lived tents weather which 
touched zero; and some dental officers conducted infirmaries 
tents without floors until winter was well under way. Those who 
were fortunate enough infirmaries corners mess shacks, 
found necessary the first thing the morning thaw out the med- 
icines and water which had become frozen over night. One enthu- 
siastic dental officer made habit taking his bottle cocaine solu- 
tion bed with him, keep from freezing, that would 
prepared early the morning for any emergencies developing over 
night. For weeks time alcohol was available fuel for the 
alcohol stoves which had been issued for sterilizing purposes; and 
although oil was obtainable, had oil stoves, and chemicals were 
the only sterilizing agents were able use. Those operators who 
had wood stoves for heating purposes managed get their sterilizers 
well warmed occasionally but rarely could boil the water them. 
known, course, that many other camps were much better 
provided for; but also known that were not the only division 
dental corps which worked under difficulties that winter. But, 
may suggested, these conditions longer prevail. Now, many 
dental infirmaries are established their own buildings and full 
equipment might made available for the performance 
tific root-canal operations. Let see just what the possibilities are 
along this line. The following quotation from paper, “the 
new era dentistry,” previously referred (1916). 


“The x-ray apparatus indispensable correct root-canal operating. 
initial roentgenogram should made every tooth requiring root- 


326 BISSELL PALMER, JR. 


canal treatment. One should taken show the completed work, and 


many intermediary exposures made may necessary for guidance 
during the work. 


“We know the serious systemic results caused improperly filled 
canals. There way ascertaining the thoroughness, lack it, 
root-canal operating unless use the x-rays. Thorough and scientific 
root-canal results are dependent much upon the x-ray apparatus, upon 
the instrument sterilizing apparatus.” 


Let say, then, that the ideal and simple case, least three roent- 
genograms are necessary. the Base Hospital each camp there 
roentgenologist who functions such for the entire camp. 
has all the x-ray work for chest and abdominal cases, addition 
the cases bone roentgenology; and such dental cases obscure 
abscesses, antrum involvements, impactions, fractures, etc., for which 
imperative that receive x-ray assistance making our dental 
diagnosis. venture state that twenty-seven thirty dental 
operators camp the same number thousands soldiers, 
performing normal amount root-canal work according accepted 
principles, could alone keep one roentgenologist extremely busy. 
impracticable, therefore, under these conditions, obtain x-ray 
service for root-canal work large scale. 

The numerous reports filed within the last year, and other reports 
which know are being compiled, indicate that ionization essential 
scientific apicodontia. Even under ideal conditions, well- 
equipped dental infirmary, just imagine the consumption time 
which would required daily order ionize and properly 
perform root-canal operations army scale. civil life not 
one dentist ten practices apicodontia aseptically and scientifically. 
The period civilian practice for most our dental officers 
prior entering the military service only few years. 
not expected that the proportion scientific operators will 
much greater the army than civil life, where even the most 
prominent practitioners sense the necessity receiving post-graduate 
instruction this branch the profession. must apparent 
that, even granted every requisite the matter equipment, the 
dental corps must instruct its operators the scientific technique 
apicodontia before can hope have operations this field prop- 
erly performed the army. 
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contention regarding the consumption time root-canal 
operating cannot satisfactorily answered, for but necessary 
total the hours time consumed the following steps settle 
the question: 


Study primary roentgenogram. 
Adjustment rubber dam. 


Pressure, conductive, anesthesia (arsenic should not the 
dental supply-list). 

Removal pulp; cleansing canals. 

Opening canals apex. 

Roentgenogram with wires canals. 

Filling canals. 

Roentgenogram filled canals. 

Preparation cavity. 

Filling tooth. 


Regardless difference opinion the exact amount time 
required for the accomplishment these steps for the treatment 
one tooth, for one man, multiply the estimated time the number 
other teeth the same mouth the same condition; multiply that total 
the number men the division who have devitalized prac- 
tically devitalized teeth; and the grand total will indicate consump- 
tion operating time which would absolutely prevent proper attention, 
the great majority the soldiers, the elimination thousands 
septic teeth and the treatment tens thousands deeply 
decayed teeth with endangered pulps. other words, ad- 
mitted that imperative, prophylactic measure, remove all 
dental foci infection the earliest possible moment; and 
considered important retain the vitality teeth with pulps already 
endangered decay, then must admitted that the time con- 
sumed root-canal work would absolutely prevent the accomplish- 
ment this greater service. 

The entire question time consumption summed the fore- 
going memorandum follows (3, 5): far better from the view- 
point military efficiency improve the dental condition the 
whole division somewhat, rather than put absolutely perfect 
condition the teeth one company men.” Time consumed 
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root-canal operating for the few, prevents the great majority men 
from ever reaching the dental infirmary for more necessary work. 
one brigade the division which was fairly well equipped, and 
which nearly all the dental officers, medical officers, and command- 
ing officers were entirely all the septic teeth were removed 
and the constructive work was well under way, long before the over- 
seas sailing orders came. While enroute France one the dental 
officers this brigade told that sometimes period protracted 
two weeks elapsed without case being reported. 
This condition allowed him continue his progress constructive 
work without interruption; and, course, the elimination dental 
suffering must have had beneficial effect the morale the men. 
If, instead working did along the lines set forth this paper, 
the officer referred had used his time put into perfect condition 
the mouths one company his regiment, root-canal work and all, 
would have found the balance his companies, through the natural 
extension caries and sepsis, far worse dental condition the 
day embarkation than when the men entered the service. 
further example may stated that, one regiment the division 
which followed the original program, there were performed five 
times many filling operations extractions the month 
July while the line France; whereas, another regiment which, 
the States, there was the least there were performed 
for the same month, twice many extractions fillings. 

The writer apologizes for the length this discussion the 
canal bulletin,” but desires prevent possible misunderstanding 


the statements contained therein. 


Despite the most patient efforts convince everyone concerned 
that the stand taken against dental sepsis was correct, was found 
impossible change the attitude not only some the line officers 
but also some the medical officers. The agreement some 
the dental officers with the opinion those medical officers who could 
not see any reason for extracting septic teeth which were not painful, 
and who could not understand why ruling had been issued prevent 
the plugging root-canals the “good old fashioned way,” resulted 
considerable friction and interference. effort convince 
these obstructionists, sent circular letter, December 1917, 


a 
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several our prominent dental practitioners, enclosed copies the 
bulletin, explained the perplexing situation, and asked for either 
approval stand the presentation scientific alternative. 
The following replies were received. 


LETTERS FROM DENTAL AUTHORITIES THE PROHIBITION ROOT- 
CANAL OPERATIONS THE DENTAL CORPS 


Letter from Weston Price, Research Institute the National Dental 
Association, Cleveland, Ohio; February 20, 1918 


Your letter the 11th just received and hasten reply. have 
given great deal study your former communication and, since re- 
ceiving it, have gone Camp Sherman, Chillicothe; and have studied the 
conditions under which men are working and the conditions the men 
the army. realize, fully, your very great embarrassment. However, 
cannot but feel that, the conditions under which you are working are 
similar those Camp Sherman, you could root filling with perfect 
safety, far the sterilization instruments and materials used 
are concerned. The relative importance various operations prob- 
ably very nearly the same any two cantonments; and yet find that, 
while your camp does not allow any root filling done, Camp Sher- 
man, near could ascertain, every operator free make any opera- 
tion any patient that deems indicated. quite sure that 
this does not contribute the greatest good the greatest number 
effectually does your policy. However, does not seem clear 
that you are justified condemning all teeth with unhealthy freshly 
exposed healthy pulps, either the ground lack time, inability 
make operations that will satisfactory nature because probable 
systemic involvement, inability sterilize the instruments and mate- 
judgment would that freshly exposed, healthy pulps, 
important straight-root teeth, should removed under local anesthetic 
and the root permanently filled. would add this, favorable cases 
infection the pulp, but where the pulp still vital; and favorable 
cases would mean single-rooted teeth easy access. these cases, the 
time required for pulp removal and root filling would expect much 
less than you have indicated. 

not favorably impressed with the idea temporary root filling 
for two reasons: first, will take nearly long put temporary 
filling properly, permanent one; and, second, know material 
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yet which will continue disinfect, preserve the sterility of, tooth 
structures for great length time. Dr. Ames has suggested the use 
paste made mercurous iodide powder and liquid composed thymol 
camphor. have not tested this yet, but has been observing 
for some time and claims great deal for it. 

Our studies here, the “relative and actual efficiency 
which reported the National meeting October, and which will 
appear shortly the National Journal, indicate that exceedingly 
difficult matter sterilize infected dentine and cementum, you know; 
and also that this probably can done better short-time treatments 
than long; also, that the use silver-ammonia-formalin treatment, sug- 
gested Dr. Howe, formalin alone, the method suggested Dr. 
Cameron, much more efficient than our current methods. Both these 
methods contemplate immediate sterilization and immediate root filling. 
will report this latter further detail. 

You will interested know that are laying out our work the 
Institute this year the way that will most directly helpful main- 
taining the highest possible efficiency for our soldiers, our problem being 
helpful possible you men who have the very great responsibility 
caring for the men. The writer personally assisting Advisory 
Medical Board, and seeing great many cases that, according the 
recent regulations, must directly into the service; and there must 
great deal reclaiming done before they will safe, either for themselves 
for their country. 


Dr. Price touched the vital spot this question stating: 
your camp does not allow any root filling done, Camp 
Sherman, near could ascertain, every operator free make 
any operation any patient that deems indicated. 
quite sure that this does not contribute the greatest good the greatest 
number effectually does your policy.” 


Letter from Arthur Black, 122 Michigan Boulevard, Chicago, 
March 27, 1918 


have read number times both your letter and the 
and loss offer solution the problem under existing condi- 
tions. the same time, think dentist should accept the proposition 
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either temporary root filling extraction teeth presenting with vital 
exposed pulps. 

There appear two questions answered before headway may 
made. 

Does the army need more dental service than one dentist per thou- 
sand men can give? 

Will the military authorities give the enlisted men sufficient time 
receive proper dental service, presuming the number dentists ade- 
quate, shall made adequate increasing the number dentists? 

The basic problem establish what the real dental needs the army 
are. You give figures. These may the facts 
either direction. You are sure from your personal observation that the 
dental service provided inadequate, but you have facts which will 
convince the Surgeon-General’s Office, the War Department and Congress. 
These facts are easy obtain (a) the tabulation sufficient number 
carefully made mouth examinations able calculate the service 
required per man, (b) having limited number members the dental 
corps spend sufficient number days doing thoroughly should 
done all the service which selected group men require. say 
selected group order that sufficient number each type operation 
may included. the time recorded for each operation will then 
matter calculation determine how inadequate the present allotment 
one dentist thousand men really is. 

The second question, the willingness the military authorities grant 
the men leave for this service, can solved after the first question 
determined. figured out, for example, that each man needs 
many hours, the real delay training will known; few hours per man, 
most. 

The pressure brought must founded indisputable facts. 
these the army dental corps and the profession can stand squarely, and 
demand that our army shall have proper service. Naturally, your problem 
not different from that every other camp. The statistics should 
gathered direction from the head the dental service issued the 
heads the respective corps. Nevertheless, statistics collected single 
group would show the way and point out the need more wide- 
spread investigation. believe only necessary fully establish the 
facts order get action. 


Dr. Black’s letter contains excellent advice regarding the necessary 
procedure for correcting, legislation, the inadequacy the dental 
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service the army. However, Dr. Black did not offer solution 
our immediate troubles. were solve our military root-canal 
problem increase the dental service per thousand men 
such point that there would sufficient operators root-canal 
work without the same time working injustice the majority 
the soldiers need other work, should require opinion, 
least six operators thousand men. observation the 
trials endured those the profession who worked for years for 
the recognition which the Army Dental Corps has recently received; 
and understanding the politics involved and the opposition 
expected securing additional legislation convince that, 
put dependence upon such increase the number operators, 
for the solution our root-canal problem exists today the 
field, might matter judgment compared the lobbying 
efforts small town secure state legislation authorizing the 
creation local fire department for the purpose combating 
existing huge conflagration. 

Without any attempt perform root-canal operations, the present 
dental service inadequate about per cent. Regarding Dr. 
Black’s second question, would state that eighteen-months’ 
experience with troops the field convinces that unit commanders 
would never consent having their men absent from duty for ex- 
tensive root-canal work. difficult even now get these men 
away for general operating. This condition has been partly created 


officer.” 


Letter from Edmund Noyes, 1108 Stewart Building, Chicago, January 
11, 1918 


this morning received your letter and the accompanying bulletin. 
not believe there any satisfactory solution the problem you are 
against. There would need two three dentists for each thou- 
sand men instead one, and even then would greater put 
30,000 men order than keep them afterward. evident, you 
say, that army conditions teeth septic the apical space must ex- 
tracted; but, pulps are still vital, think every available resource should 
used save the teeth. The first suggestion think allow 
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such cases seek dental service, they will, outside the camp nearby 
town; or, practicable, that they given furloughs home get dental 
service there. ordinary cases living pulps the operations can com- 
pleted, necessary, two three days. expect this does not very 
far toward solution the problem. 

the case soldiers who are presumably robust health, believe 
that freshly exposed pulps with previous history pain can capped 
with much greater prospect success than private practice. the 
cavity thoroughly disinfected without destroying any pulp tissue and the 
exposure covered with piece gutta percha use Hill’s stopping), 
sterilized and softened heat and moistened with eucalyptol, covered 
with phosphate cement, believe the chances success would good 
enough forbid extracting the tooth. Where pulp extirpation neces- 
sary would favor straining the point pretty hard favor all 
teeth forward the molars. Your first requirement for “the antiseptic 
instead aseptic root-canal believe entirely practicable 
and safe. know other place about the human body where anti- 
septics, strong ones necessary, can effectively and safely used 
the pulp canals teeth. course army dentists can use rubber dams; 
and, hands are well washed and the fingers that handle cotton are well 
rubbed with alcohol, there need risk whatever infecting pulp 
canal, suitable antiseptics are used that will not destroy any tissue 
the apical space. When pulp canal ready for filling, would suppose 
the additional time required make permanent filling instead tem- 
porary one would not worth mentioning comparison the risk attend- 
ing the temporary one. However, not know anything about tempo- 
rary canal fillings what they should made of. judge impossible 
for man private practice know what can cannot done 
army camp; and what have written must considered only mildly 
suggestive, and not the least considered giving advice. wish 
that could all more help out the dental problem the army. 


Dr. Noyes does not help very much. believes all 
that one dental officer per thousand soldiers insufficient. 
impossible give men furloughs home for dental treatment, and the 
treatment they would receive cantonment towns would probably 
better than that procurable the camp infirmaries. 
absolute accord with Dr. Noyes’s ideas regarding the capping pulps 
whenever practicable. 
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Letter from Buckley, Chicago, January 28, 1918 


First let say that even this day and age work, root-canal 
surgery, with and through antiseptics and disinfectants. believe this 
safer practice than depend upon what might considered strict asepsis. 
when, all facts were known, the word should not applied. 
Now, hesitate somewhat let this statement for fear being mis- 
understood. like see men make honest effort carry out asepsis 
their work every particular, especially where possible introduce 
infectious material through open wound the canal the tooth; but 
the point wish make that asepsis such not necessarily 
though very desirable, for the success our root-canal work. you know 
use the phenolsulphonic acid technic removing pulps from teeth 
and cleansing the canals. Surely while working with and through 
this agent the canal the teeth, working under antisepsis least. 
When the canal cleansed seal in, with both temporary stopping and 
cement, dressing eucalyptol compound. Thus again using 
antiseptic. When the subsequent sitting fill the canal want 
certain, use cotton-wrapped broaches, that the cotton thereon sterile. 
Here, more than any other sitting this time this work, need 
real asepsis, especially use, many do, cotton-wrapped broaches. As. 
matter fact the canal may filled properly without using cotton 
any our broaches, most cases, eucalyptol compound was the remedy 
last sealed the tooth. this done, and not use cotton, may 
again depend upon antiseptics and disinfectants rather than asepsis. 
trust have made this plain, for cannot afford misunderstood. 
not object any sense asepsis, men carry out that fact 
briefly: let say that simply mean there plenty hot water with 
which all instruments used can made sterile; the points working 
end these instruments can kept sterile the chair, dipping them 
continually they are used some disinfectant and its neutralizing solu- 
tion—phenolsulphonic acid and per cent solution sodium bicar- 
bonate, phenol and alcohol, whatever else the dentist may select. 
The drugs used the canal, whatever they may be, should antiseptic 
character. The gutta-percha points may sterilized such disin- 
fecting solutions formalin alcohol; prefer modified alcohol (70 per 
cent alcohol which grain thymol added the fluid ounce). 
the army dental offices the cantonments and training stations are 
closely associated with hospital facilities, ought practical and con- 
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venient have sterile cotton and absorbent points hand; but one 
cannot certain regarding this, should remembered that not 
necessary use many cotton-wrapped broaches generally done; 
though with reasonable care regarding cleanliness one may safely absorb 
moisture with cotton without the latter having just been taken from the 
sterilizer. There are generally two extremes with most problems life; 
and surely there has been manifest, recent months, one extreme the 
matter asepsis such being absolutely essential connection with the 
treatment pulpless teeth. The other extreme this case has been too 
much evidence for years past. for this reason that made the 
statement that one could too aseptic for me. Let keep both feet 
the ground and evidence, all occasions, the good judgment and 
common-sense which most dentists possess. 

This rather long preface, but felt necessary say what have 
order make plain what will say regarding the questions asked. 
going base reply twenty years’ experience practice 
along therapeutic lines. not know exactly what would were 
the Dental Corps the Army, but believe that could successfully 
handle any emergency which might arise such way that the tooth 
could made comfortable for the soldier least for such time all 
hope the war will last. And, while sincerely trust that the war will not 
last two three years, when make this statement have mind the 
possibility the war lasting this length time even longer. can 
conceive reason excuse for adopting the rule army dentistry 
the cantonments and training stations (it would different course 
the actual battle fields), that vital teeth containing pulps which are exposed, 
diseased the extent necessitating the removal the organ, should 
extracted. will even farther than this and say that can see 
excuse for extracting the majority teeth containing dead pulps. 
would seem that only those teeth with which complicated abscess 
conditions are associated should extracted. The reasons indicated 
the circular letter for adopting the general rule for extraction cases 
dead pulps, and your loss know what should done with teeth the pulps 
which were exposed diseased, were lack time and the uncertainty 
regarding, the impossibility having, strictly aseptic environment and 
conditions. regard the proposition let 
say that the measure efficiency large degree, army matters 
today, the ability the man “speed up” along all lines and yet main- 
tain the standard. There reason that can see why army dentists 
least could not speed wisely and safely the handling these cases; 
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and far asepsis concerned, have already covered this point sug- 


‘gesting the possibility working with and through antiseptics and disin- 


fectants with equally good results though strict asepsis had been main- 
tained. Believing this firmly do, want repeat that see excuse, 
with the equipment told provided the cantonments and training 
stations, for the men the service adopting any such rules for extracting 
teeth was implied the circular letter received. 

Now take detail the speeding process handling these cases. 
Let remember that the patients the army, for the most part, are 
young men, healthy and vigorous, engaged daily work which stands 
keep their health 100 per cent. This means that the roots the teeth 
the mouths these patients are fully formed and that the canals have 
not been constricted frequently found later life. Exceptions 


this may third molars, but not need worry about saving these 


here. All these things are greatly our favor. When pulp found 


exposed tooth the mouth such patient, diseased the 


extent necessitating its removal, one should able adjust the rubber 
dam, anesthetize, remove the organ, clean the canal with acid use 


and seal antiseptic dressing from thirty forty- 


five minutes. The filling should polished subsequently time permits, 
which need only require ten fifteen minutes. All told, therefore, this 
tooth could permanently treated and filled from one and one half 
two hours; and some this time could saved filling the cavity with 
good grade cement which would last least two three years. 
the dentist preferred devitalize rather than anesthetize the pulp, could 


sealed and the patient out the office ten minutes time. day 
two, this dressing could removed, the pulp chamber opened liberally 


formocresol (which practice) sealed in. Fifteen minutes would 


ample time for this. two three days, the pulp could removed, 


canal cleansed with the acid and filled this time least one hour— 


with the cement amalgam filling. did not have the time for the 
one and half two hours necessary permanent work, could con- 
scientiously treat the case after devitalizing anesthetizing the pulp, 
frequently treat emergency practice outlined below the 


The teeth the few complicated cases could ex- 


the consciousness, the part the dentist, having done 


his duty. could not have this consciousness adopted, even under 


army conditions, any such general rules for extraction was implied 
the circular letter. 
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History case. Patient, girl, about eighteen years old. Had been working very 
hard school and was highly nervous, pale and anemic. examination good size 
cavity was found the upper first bicuspid with that characteristic white, rapid decay. 
excavating, the pulp was exposed. Devitalizing fibre was sealed October 
1915. This was removed October pulp chamber well opened and formocresol 
sealed in. October the pulp tissue was partially removed but, account the 
highly nervous condition the patient, attempt was made remove all the tissue 
and clean the canal; though, under ordinary conditions, could and should have been 
done this sitting. Phenol compound was sealed and account illness the pa- 
tient did not return until November 1—a period over three weeks. this sitting, 
just the rubber dam was nicely adjusted, the cavity opened and all readiness 
clean the canals with the acid, the patient became nauseous, necessitating the removal 
the dam. Subsequently this sitting the cavity was cleaned with alcohol without 
the rubber dam and paste, made thymolized calcium phosphate and formocresol, 
was placed the pulp chamber; and with cotton the pliers, compressed gently into the 
mouth the canals and cement filling inserted. note was made records that 
these canals were filled later when the patient’s physical condition was improved. 
this time there was small cavity the second bicuspid which was also filled tem- 
porarily with cement. 

The patient did not return until October 16, 1917—two years later. this time the 
small cement filling the second bicuspid had disappeared and the same white decay, 
mentioned above, had progressed the extent that excavating exposed the pulp. 
this sitting phenol compound was sealed and when the patient returned October 
23, seven days later, the pulp was capped. reason for capping this case was the 
previous experience with the patient attempt remove from the canals devital- 
ized pulp; though the patient’s general condition was much improved this time. The 
tooth remained comfortable for about six weeks. December patient returned 
with severe odontalgia this second bicuspid. opening the cavity was found 
that the pulp was partially dead and just beginning undergo the process decompo- 
sition. Formocresol was sealed the pulp chamber. Patient returned December 11, 
when the pulp was removed and the canals cleansed with phenolsulphonic acid; and 
diagnostic wires were placed the canals carrying eucalyptol-compound dressing. 
this sitting also the first bicuspid, the one having the formaldehyd paste, mentioned 
above, the pulp chamber for over two years, was opened into and with phenolsulphonic 
acid, the tooth desiccated, pulp partially removed, diagnostic wires sealed in, and radio- 
graph ordered. The radiograph shows that the periapical tissues around the first bicus- 
pid are not all involved, far this can shown radiograph, and that the 
tissues around the second bicuspid are quite extensively involved. Six weeks ago the 
pulp the second bicuspid was acutely alive, opinion, would not have made 
the attempt save capping. Asa matter fact, however, the invading organisms 
this instance were more active than usual else was misled regarding the health 
this pulp the time. think, now, that both these conditions were true. The patient 
returned December 17, when acid was used again both teeth—in the first bicuspid 
explore the canals and open them the end the root, which was somewhat difficult 
account the desiccated tissue; and, the second bicuspid, gently pump some 
the acid through the end the root cauterize the affected tissues. this sitting 
the canals both teeth were filled shown the radiograph which was taken De- 
cember 26. While sure now the results both these teeth treated, feel 
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that would have been better, fact know would have been, have devitalized the 
pulp the second biscuspid two years previous; this have been done case the patient 
could have stood the adjustment the rubber dam without nausea. want under- 
stood here that sense believe practice pulp mummification. This paste was 
used keep the canals aseptic until such time permanent work could done. That 
this was accomplished clearly shown the radiograph well the condition, tough 
and desiccated, which the pulp was found two years later. Under, opinion, 
justifiable conditions, have treated not many, but quite few, cases practice 
this manner during the past twenty years; enough cases feel justify making the 
statement that the practice successful for the purposes for which 
case should permanent filling metallic character inserted over such treatment. 
war emergencies, see reason why should not used with the printed card 
suggested Dr. Palmer given the soldier, advising him visit dentist when 
civil life. 

Now will return the original subject matter and carry one step 
farther: not see why most the treatable cases with dead pulps could 
not treated and the teeth kept healthy, comfortable and useful, well 
also the periapical tissues healthy and the patient’s general condition 
way lowered affected, far these teeth are concerned—this work 
done about the same time required for the treatment and removal 
exposed pulps the above outlined. For those who believe that the 
slow, more less complicated, and little understood (so far how the 
real effects are produced) ionization method treatment essential and 
necessary, know that would out the question try and treat 
such cases under the conditions which prevail with the army dentist, but 
ionic medication not necessary; for any case periapical involvement 
which can treated and saved ionization, can have the same results 
produced with far less time the treatment simpler methods. 

the case gangrenous pulp, with without periapical involvement, 
the pulp chamber could opened and dressing formocresol sealed 
with the cement and the patient dismissed ten minutes. 
sitting, day two later, the canals could cleansed with phenolsul- 
phonic acid, and the case periapical involvement, some the acid 
gently pumped through cauterize the affected area; then, after neutral- 
izing, with ten per cent solution sodium bicarbonate the acid the 
canal—not that which has passed through the apex the root—the canals 
could desiccated and antiseptic dressing sealed in; all accomplished 
easily and without undue haste hour the ordinary case, such 
would prevail with the class patients the army. day two fol- 
lowing, the root-canal operation could performed and the cavity filled 
with cement amalgam least forty-five minutes. the average 
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case and rather than extract the tooth, the instance where the soldier 
was going leave camp once, would not hesitate the root-canal 
operation the sitting which the canal was cleansed with the acid, thus 
saving time. the event this was done there would likely more 
less soreness the tooth for few days, but the end result, the thing 
should keep mind here, will satisfactory, that the tooth will saved, 
will useful and will not source infection menace the 
general health the soldier; for bone regeneration, bone had been 
destroyed, will result. 

The recent legislation Washington has placed grave responsibility 
upon the shoulders the profession, and especially the men who are with 
the colors. would not feel that this responsibility had been met and that 
our position the army service was justified, were necessary follow 
the general rules for extraction laid down the circular which was sent 
tome. that the men the army are going master the difficulties 
which present and that our position will creditably sustained. 


Dr. Buckley’s letter very much appreciated because has 
undoubtedly given the subject serious consideration and has tried 
help us. However, cannot agree the main with his findings. His 
statement that were army dentist could successfully handle 
these cases that the tooth could made “‘comfortable” for the 
soldier, for least long the war will last, does not solve our 
problem, which not one making teeth “comfortable” but 
making them safe. This comfort test exactly what are striving 
cast out our practice dentistry, and what opposing 
the army dental service. The creation comfort devitalized 
tooth the least the responsibilities modern dentist. 

Dr. Buckley’s opinion regarding the increase speed root-canal 
work indication military efficiency cannot better answered 
than quote Dr. Rhein, New York, who has written: “It 
impossible permit the opportunity pass without objecting 
the advice speeding root-canal therapy. are endeavoring 
every field learn the meaning efficiency, and while very 
true many matters import that speed and efficiency hand 
hand, the very exception found root-canal therapy. Here, 
efficiency never found united with speed, but the necessity ana- 
tomically locating every abnormal diversion pulp tissue makes 
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necessary the most accurate observation all recesses and possible 
canals.” Likewise, cannot accept the opinion Dr. Buckley re- 
garding the use arsenic devitalizing agent. Its routine use 
under any circumstances not keeping with our knowledge its 
action and its dangers. This agent should removed from the 
supply list the Army Dental Corps. 

Dr. Buckley feels that were the army his conscience would 
not permit him extract tooth which had exposed nerve 
infected canal. respect Dr. Buckley’s conscience this matter, 
and hope can understand how certain army dental officers can have 
conscience which rebels sealing bacteria ideal incubator 
such tooth is, generate toxins which some cases might result 
the patient’s death. cannot share Dr. Buckley’s confidence 
the result which claims would achieve the treatment gan- 
grenous pulps along the lines has set forth. 

Dr. Fones Bridgeport has written statement regarding 
root-canal work the army which taking the privilege quot- 
ing: “‘My almost daily use the roentgen ray has convinced that 
anything short the most careful procedure aseptic and thorough 
root operation may result serious menace the patient’s health 
and life. The members our profession who have full appreci- 
ation focal infection realize that one dentistry’s chief missions 
from now see that bacteria and their toxins should not 
allowed gain access the blood stream through root canals. There- 
fore, the light our present day knowledge the subject, would 
say that where conditions are unfavorable for painstaking and aseptic 
root-canal operation, such the army, navy public clinics, 
believe that the loss the tooth the price one must pay for per- 
mitting dental caries involve the pulp.” 


from Rhein, 61st Street, New York City; December 18, 1917 


receipt your letter together with copy the order Lieut.- 
Col. Maloney, and hasten reply same. find this order expressing 
sentiments and views every way, and consider admirable docu- 
ment for describes uncertain terms the exact status things from 
scientific standpoint. Personally, want extend sincere congrat- 
ulations you for the admirable stand you have taken this question. 
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can realize that you have done against the criticism many men who, 
from charitable point view, are ignorant the basic principles involved 
this important matter. Your argument complete that not 
believe can improved any way. 


Letter from Harold Vaughan, 471 Park Avenue, New York City; December 
18, 1917 


have read your bulletin issued the officers the Dental Corps 
the 27th Division, G., and think the only solution the problem. 
There can short cuts the treatment root canals containing de- 
composable organic material. Such canals must opened the apex and 
aseptically sealed. The mummifying pastes are worthless; chemical 
antiseptic will sterilize the pulp canal contents and continue inhibit bac- 
terial growth. Liquids are absorbed into the dentinal tubuli and disappear 
very short time, while solid substances are inert; hence the canal con- 
tents become pabulum for spores (that have resisted the germicide) endog- 
enous bacteria that occasionally pass the blood stream. cer- 
tainly wiser apply all energies filling present cavities prevent 
future exposed pulps, than questionable root-canal work for small 
number and allow simple cavities become complicated pulp exposure. 


Letter from Leland Barrett, 220 West 98th Street, New York City; December 
18, 1917 


own office with ample time for the work, with the x-ray check 
treatment and results, and with the best possible opportunity for suc- 
cess, still doubt whether any devitalized tooth ever safe 
matter whom treated, when, how. Far less likely that the 
army dentist, even though expert, can, under camp conditions, make 
devitalized teeth safe against becoming primary foci infection. 

appreciate your ideal saving masticating units for the individual 
soldier, but feel that greatest good for the greatest number the 
shortest possible time” contraindicates any attempt root-canal treat- 
ment the army during war times, whether that attempt achieve 
permanent root filling, semipermanent treatment for the duration 
the war with the expectation subsequent competent treatment; which, 
you justly say, may prove absolutely incompetent, even more likely 
totally neglected. 

The greatest good the dental corps can do, estimation, pre- 
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vent the further destruction dental pulps caring for the cavities 
time, attention prophylactic measures, and dental education the 
soldiers. 


Letter from Chase, East 38th Street, New York City; December 26, 
1917 


have tried very hard answer your letter now before me, but has 
been simply impossible for so. fully realize your dilemma 
the subject root-canal procedure. From your letter appears 
that there are three things considered, viz: (1) Amount time 
your disposal, (2) keeping the soldier duty, (3) future welfare the 
patient. 

Time, course, very important all root-canal treatment. Work- 
ing under pressure you are, with lack time and proper dental equip- 
ment, can think alternative but extraction. Certainly with in- 
fected teeth. all clinics today which are working for the interest the 
patients, the doctrine the forceps practical. teeth are 
always extracted whether the pulp freshly exposed, the tooth in- 
fected; single rooted teeth are also extracted where time serious con- 
sideration. realize how hard advise extraction teeth with 
freshly exposed pulps, especially the six anterior teeth, yet that the 
practice that follow Vanderbilt Clinic because lack time and 
proper equipment. cannot too emphatic this point—lack time 
proper and thorough operation should mean extraction. 

Keeping the soldier duty also appears warrant decision extrac- 
tion, certainly all cases multi-rooted teeth. can think tem- 
porary root-canal filling that would insure the roots’ remaining 
antiseptic condition for very long period time. The soldier could 
made comfortable and attend duties, and the root treatment completed 
very short time, the future welfare the patient were not considered. 
know you are perfectly familiar with preparations which could used 
accomplish this object, that not necessary mention them here. 

Future welfare the patient. feel very strongly this point; the pa- 
tient’s health after all the most important consideration. Surelya patient 
receiving better treatment construct clean well-fitting denture, 
partial denture, than his own teeth are preserved but are possible 
source infection some future time. many authorities whom 
have confidence are preaching and telling us, that many deaths ill health 
are caused directly indirectly mouth infections, that cannot con- 
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serious results. 

sum up: careful root-canal treatment can accomplished the 
anterior teeth, believe should done. teeth should 
extracted. Some cases may present where may wise make excep- 
tions where particular teeth are very great value the patient, and 
where would wise the best you can save the tooth. 
course instruction should given the patient further treatment. 
know can nothing help you solve your problem; fact appears 
that all have written simply goes over much the same ground 


which your letter covers. other words, fully agree with all you 
have said. 


Letter from Thomas Hartzell, 715 Donaldson Building, Minneapolis, 
Minn.; January 14, 1918 


have read the instructions suggested yourself and promulgated 
Lieut.-Col. Maloney. believe they are excellent. view 
the case that teeth containing infected root canals the mouths 
soldiers had better extracted, unless the dental surgeon has time and 
facility for properly filling the canals. these conclusions, agree with 
you. 

have frequently opened single rooted teeth, emptying the canals, burn- 
ing them out with sodium and then sulphuric acid, and finally filling the 
root canal, and amputating the root end (in many instances the course 
hour), and obtained what seem very excellent results. How- 
ever, the man unused this technique and lacking some the ma- 
terial with which (as the army dentist does), this would very 
difficult. therefore, see reason for change the methods you are 
following, and approve them. think these abscessed teeth with dis- 
eased root ends should removed and the sockets curetted rather than 
leave them potential causes heart, joint, kidney infections. 


Letter from William Dunning, 140 West 57th Street, New York City; 
January 14, 1918 


reply your recent letter enclosing memorandum dental root- 
canal operating, issued for the instruction dental officers Camp Wads- 
worth have say that, upon careful consideration, approve entirely 
the decision that root-canal work not attempted for our troops, and 
for thereasons given. The memorandum demonstrates clearly the physi- 
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cal impossibility giving each man the kind treatment necessary for the 
complete removal the dental pulp and the correct filling the root-canal; 
and know from overwhelming clinical proof that incomplete septic 
root-work almost invariably leads periapical infection, which, 
primary focus, may cause serious secondary infections remote organs. 
Therefore, safeguarding the health the man who shortly must undergo 
the terrible physical ordeal trench life, should relieve him any teeth 
which are non-vital, which the pulps are exposed. well known 
that during exposure cold, fatigue, etc., these infected teeth assert 
themselves, and give the most serious trouble—often incapacitating man 
for service critical time. regrettable but obvious necessity 
extract such teeth the earliest moment; and man resent 
loss what seems him good tooth, should reminded that that 
loss part his sacrifice serving his country, time when every man 
must fit for instant duty. believe conservative policy this 
matter, under the circumstances, would dangerous and unwise. 


Letter from Kurt Thoma, Bay State Road, Boston, Mass.; February 
1918 


Since sending you letter about the treatment teeth from which 
pulps have had removed camp, have been corresponding with 
Dr. Rhein New York; and have received clearer insight into the dental 
problem which you wrote than had the time answered your 
letter. The treatment which favored letter would naturally 
require the strictest aseptic root-canal procedure. According Dr. Rhein 
this not possible with the present camp accommodations. considera- 
tion the grave consequences which occur from periapical infection 
should under these circumstances revise the treatment which suggested 
and advocate the extraction all teeth which the pulp cannot kept 
alive. 


Letter from Elmer Best, 933 Metropolitan Bank Building, Minneapolis, 
Minn.; February 21, 1918 


Please not think that all inconsiderate when comes help- 
ing out brother need. Frankly, consideration the position one 
that can means dismissed with wave the hand. have 
tried hard answer but could not when carefully went into details. 
have one big governing principle which must make all others 
conform, and that the greatest good for the greatest 
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number the shortest possible The speed with which our big 
army being prepared for foreign service does not allow great amount 
time for our work. There are probably many more teeth that have 
incipient caries than there are teeth with exposed pulps; and devote 
great deal our time doing pulp-canal work, the expense this 
greater number diseased teeth with the ultimate result that they too 
will require pulp removal, mind commit gross error. may 
that, certain selected cases where the teeth are particularly valuable 
the patients, and recognized such the dental officer and patient, 
they might taken care under aseptic conditions; but only this 
manner. would dislike very much think that would utter 
impossibility for patient obtain such service case were highly 
desirable. 

Personally, consider the stand taken you absolutely correct 
one, and want compliment you for your courage holding out for it. 
will great deal for our soldiers and for dentistry. 


Letter from Ottolengui, West 40th Street, New York City; December 23, 
1917 


have your communication regard root-canal technique and there 
doubt that the salvation several teeth for several men more 
consequence war time than the doubtful treatment one pulpless tooth 
the other hand, does seem pity that because man 
serving his country should lose one his twelve anterior teeth, any 
one which should readily saveable and the loss which will per- 
manent disfigurement well discomfort, never mind how replaced. 

You speak temporary root-canal technique and possibly may in- 
terested temporary root-canal technique which has given satisfac- 
tion for over fifteen years. Briefly the situation like this: Whenever for 
any reason have felt hazardous fill root canal just prior summer 
vacation time, when either the patient myself both were leaving town 
for several weeks, have filled the root with dressing charged with iodo- 
form. The iodoform dropped into ether until sediment forms the 
bottom. This gives saturated solution iodoform ether. dressing 
absorbent cotton silk floss dipped into this ethereal solution 
iodoform, packed into the tooth, and the tooth sealed with cement 
filling. have never had tooth this kind give pain trouble any 
sort. Even absolutely infected areas would look for some improve- 
ment conditions rather than otherwise. 
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Letter from Tracy, West 51st Street, New York City; December 31, 
1917 


answering your letter December will endeavor keep 
mind clause paragraph the bulletin sent out over the signature 
Colonel Maloney November 15. 

conviction that working under present conditions, all infected 
teeth must removed prophylactic measure. 

the removal tooth having freshly exposed pulp means 
serious reduction masticating efficiency, effort should made 
retain it. the other hand, the patient has full complement 
teeth, and one them becomes involved, with exposed pulp, would 
better practice, everything considered, extract it. 

When the dental surgeon decides that tooth with fresh exposure 
should retained, possible anesthetize the pulp, open the tooth 
boldly, extirpate the bulbous portion the pulp and much the pulp 
the canals can accomplished short sitting. Make creamy 
paste zinc oxide and creosote adding tiny portion iodoform powder. 
Pump this into the canals, then flow calxine, some temporary cement, 
into the pulp chamber, over which cement filling amalgam filling 
may placed. 

This is, course, contrary orthodox practice, but expedient, 
justifiable the present emergency. 

Your suggestion that the men receiving this other types tem- 
porary root-canal work shall provided with card explaining the nature 
the work, and giving directions for their future guidance, seems 
me, relieves the Army Dental Surgeon any final responsibility. 


Letter from Gillett, 140 West 57th Street, New York City; February 
1918 


have been giving much consideration the root-canal matter, and 
trip Pittsburgh last week, meeting the Institute Dental 
Teachers, had chance talk with several men entitled opinion. 

have come around Dr. Ottolengui’s way thinking, and have had 
many years’ similar experience temporary safeguarding canals with 
iodoform and alcohol. think his plan better. met with very gen- 
eral approval from men talked with Pittsburgh. 

Dr. Ash asked look into the matter, and submitting report 
today, with proposal resolutions for the Directors forward you, 
commending your practice where recognized foci are present, but suggesting 
Dr. Ottolengui’s plan the recent cases. 
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from Johnson, Marshall Field Building, Chicago, January 
12, 1918 


Pardon brief, offhand and hurried answer your favor dated Decem- 
ber which has just reached me. appreciate fully your dilemma, 
regarding teeth with exposed pulps, but surely cannot countenance the 
extraction all such teeth. believe that pulps may removed and 
the canals treated and protected, and the cavities filled temporarily, 
that there will little danger infection occurring during the army serv- 
ice the patient—and all this done very short time. This course 
contingent the suggestion you make that the soldiers should 
given record card with instructions have the tooth properly attended 
after release from the army. this made sufficiently strong will 
usually attend it, and does not, the army dentist not responsible. 

not understand that you ask for particular method doing this, 
but shall glad give you treatment you desire. 


Letter from Charles Ash, 115 Broadway, New City; January 30, 1918 


opinion that teeth with freshly exposed pulps can have the pulps 


removed, the canals dried out, and dressing iodoform dissolved with 
ether inserted the roots, this dressing remain from six months 
year even longer. This, believe, can done with reasonable safety; 
and doing can preserve many teeth which otherwise would 
lost. While this treatment the light our present knowledge hardly 
seems ideal, yet under the circumstances believe warranted. 


Copy resolutions adopted, March 1918, the First District Dental 
Society the State New signed Leland Barrett, Secretary 


Resolved, That the Board Directors the First District Dental 
Society commend the course Dr. Palmer, Jr., Lieut. C., 
A., recommending the removal teeth Army Service, 
when they are associated with definite infection foci; and further, 

Resolved, That the cases recent pulp death, where conditions 
call for removal live pulps, the following plan proposed better 
practice than remove the tooth, especially single-root tooth, 
one that correct dental service will make safe and efficient, namely; 
that, with such appropriate antiseptic precautions may feasible, the 
pulp removal carried out well practicable, and that the root 
canal and pulp chamber receive dressing saturated solution iodo- 
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form ether, some other suitable agent, and once covered 
resistant filling. That, whenever this practice followed, the soldier re- 
ceiving the treatment should notified, official form preferably, that 
the treatment considered temporary emergency relief work, and 
that such teeth should receive further and more permanent attention 
the first opportunity. 


OBJECTIONS TEMPORARY ROOT-CANAL OPERATIONS UNDER MILI- 
TARY CONDITIONS 


the letter which sent our dental scientists together with the 
root-canal bulletin, stated that did not believe that permanent root- 
filling technique could solve our problem, because the time would 
involve; and thought that only temporary canal filling could 
inserted the time which could afforded individual soldier. 
expressed pessimism about such procedure’s being scientifically 
correct, but asked for investigation and opinions. the many 
months which have elapsed since letter was written, have become 
convinced that temporary root-canal operating answer our 
problem cannot accepted for the following reasons. 

The investing many hours limited number hours 
temporary work this nature, which has done over again, not 
the best interests the military service where much dental 
work permanent nature awaiting accomplishment. 

have reached point the progress our profession where 
must cease sopping our conscience with the theory permanent 
sterilization pulp canals and apical regions through the insertion 
so-called antiseptic.” such operation produces 
constant and permanent antisepsis, why not perform all root-canal 
operations according that principle and consequence solve the 
pulpless-tooth problem for all time? the advocates this tempo- 
rary root-canal work admit that sooner later the antiseptic action 
the dressing disappears and sepsis prevails, when does this period 
begin and when can know that has begun; and not apt 
begin three months one case and two years 
that admitted are justified, under any circumstances, treat- 
ing tooth manner which will produce focus infection 
time?” Furthermore, not this the type dentistry which have 
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been trying eliminate from the profession? impresses 
being merely the same old changing, 
technique, excepting that the treatments are longer intervals. 

admitted that imperative remove all existing septic 
teeth the earliest possible moment after soldiers into the field 
not equally important that perform all our dental opera- 
tions such manner avoid the necessity harvestinganother 
crop septic teeth six months year? the War Department 
authorized card informing soldier that his dental operation was 
but temporary, and that should receive further care his earliest 
opportunity, might relieve dental officer his responsibility 
officer; but maintain that dentist, professional man, can- 
not under any cloak shirk his moral responsibility for any his 
operative acts. Does not our professional responsibility toward 
these men beyond the operating room; and, endocarditis results 
from our improper operating, are not directly responsible? 

Dr. Best, after months the work examining the mouths 
men about enter the military service, has the conclusion 
that the estimate that per cent the people receive attention for 
their teeth far too observations have given the 
same impression. this situation even approximately true, are 
justified temporarily filling hundreds thousands teeth 
which will never receive any further treatment the army after- 
ward civil life? 

From November 17, 1917, when root-canal bulletin was issued, 
root-canal operating was not permitted the division, and believe 
that this, combined with the elimination all the septic teeth—the 
filling all the germ-breeding carious teeth—and the instruction 
all the soldiers mouth hygiene, have had strong influence the 
existence the following facts. 

The 27th Division has consistently been rated one the 
healthiest divisions the entire army. point low sick-rate and 
deaths from disease, the 27th has generally been rated among the 
first four divisions and frequently has been number one the list. 

The condition mouth,” while rampant divisions 
fighting either side the 27th, was seen only isolated cases 
division 
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Major-General O’Ryan has written that while his division was: 
fighting Belgium and France, from the assault Mt. Kemmel 
the smashing the “Hindenburg line,” was not necessary to- 
relieve one soldier from the firing line for dental causes, and com- 
mends the dental corps the division for its accomplishment. 


CONCLUSIONS 


Apicodontia branch dentistry which can practised scien- 
tifically only those practitioners who have received special instruc- 
tion and training that field. least per cent the dental. 
profession lacking this special training. 

The proven consequences lack asepsis and thoroughness in: 
root-canal operating are such that deliberate neglect 
essentials not only unprofessional and unethical, but absolutely 
criminal. 

The great majority dental army officers have not the facilities: 
their disposal for performing scientific root-canal operations; but, 
even every dental army officer had all the necessary equipment 
and training in, this work, would still impractical perform 
scientific root-canal operations for troops, because would prevent 
the dental corps from accomplishing the greatest good for the 
number the shortest possible time. The actual proof this is. 
found the report the dental treatments received the troops 
the 27th Division New York State. Under supervision 
services the Preparedness League were enlisted; and one month 
(from June July 15, 1917) more than 10,000 fillings were inserted 
and 10,000 teeth extracted. bulletin which formulated and 
which was officially issued from the Headquarters the 
was directed that root-canal operating performed and that 
but one appointment given each soldier. was this provision 
which made possible accomplish more than 20,000 
each one which was definite value. Had root-canal operating, 
been attempted, the figures would not have reached anything like 
the proportions attained; and the dental condition the Division as. 
whole would not have been materially improved. 

absurd, from every point view, attempt take 
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4,000,000 men, the great majority whom have never received 
dental care, worse than dental care, and time great emer- 
gency give all them ideal private-practice dental treatment. 
had eliminated the dental sepsis from that army, and had 
prevented exposure the pulps all the decayed but vital teeth 
brought into the service those 4,000,000 men; and had edu- 
cated them the necessity caring for their teeth—then 
today, profession and corps, hold our heads with pride and 
satisfaction, and with sense having successfully performed our 
part the great war. cannot have that sense satisfaction, 
however, because the dental corps has not only failed eliminate 
the dental sepsis from the army, but has possibly increased it. This 
not the fault the junior officers the corps, but due directly 
inefficient leadership. For instance, the Surgeon General’s office 
allowed remain division dental surgeons, officers the rank 
colonel, who not only opposed the stand taken for aseptic dentistry the 
27th Division, but who also put themselves record, dental literature, 
scoffing the focal infection theory. The responsibility for the 
failure the dental corps during the war rests squarely upon the 
shoulders those who were responsible for dictating its policy. 

Referring once more the root-canal problem would like have 
understood closing, that there one the dental profession 
who recognizes the importance conserving masticating units more 
than the writer, but also that one has stronger realization the 
relation septic teeth the health. 

could sum stating that not that value teeth the less, 
but that value health and life the more. 


East 38th Street. 
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INTRODUCTION 


great pleasure for present the American Academy 
tonight some the results many years work dental re- 
search. shall find necessary quote somewhat from former 
papers. propose discuss some the contested points regard 
developmental processes teeth, well the structure the 
finished tooth. 

doubt any the fellows the Academy with tonight were 
present meeting held the rooms the Medical Library Asso- 


the American Academy Dental Science, meeting Boston, 


February 5,1919. See page the section Proceedings Dental and Stomato- 
logical Societies. 
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ciation thirty-one ago, when read first paper, the cal- 
cification enamel. Later, 1890, after some further investiga- 
tion, read practically the same paper before the International Medi- 
cal Congress, the University Berlin. this meeting was 
most ably assisted the lantern the late Professor Miller, 
who illustrated paper with the first electric lantern that had ever 
been used public. had taken case sections the actual 
tissues with me, verify the photographs, there should have been 
any question their true reproduction the actual tissues. was 
fortunate this, because Professor Miller used the sections the 
actual tissues illustrate paper, instead the photographs 
had carefully prepared. The pictures were shown very clearly 
the screen and they verified, without question, the conclusions 
paper. was seen that the enamel rods were not formed the 
elongation and calcification the enamel cells, was taught the 
authorities, and the text books, that time, but were formed 
minute globular bodies—calco-spherites—that were forming and being 
deposited the dentinal end the ameloblast, whereby, merging 
coalescing, they formed the typical globule, which, when calcified, 
formed one the segments the enamel rod. 

The method used the preparation tissue those early days 
was extremely simple. endeavor was prepare and cut 
sections near the life the embryo could. used human 
embryos when could procure them, but more often used the embryos 
pigs, cows, sheep, dogs and cats. The various processes forma- 
tion are practically the same all these kinds embryos. When 
wished prepare tissue, procured embryos at, nearly at, the 
time birth; and, while they were still fresh and moist, placed the 
jaws per cent solution chromic acid, changing three times 
daily for three four days. ‘The edges the calcified tissue were 
then found sufficiently decalcified for the preparation 
number thin sections. first washed the tissue distilled water, 
and then placed solution gum-arabic for several hours 
make the tissue firm. Alcohol was carefully used take out the 
water and the tissue was then embedded preparation paraffin 
and lard, which had been poured into convenient mould. When 
was ready for section cutting. 
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The microtome which used had this important advantage over 
others: the tissue and knife were both under fluid when the sections 
were cut; and, they were cut, they floated off and remained the 
fluid until they were taken for examination. cut until the tissue 
that had not been decalcified was reached, and then each cutting 
dulled the edge knife; but had the satisfaction getting 
good sections, and working near life could. After cut- 
ting, the sections were carefully examined, and those which thought 
worth keeping were placed distilled water for short time, dis- 


Fic. Section HEAD (Low Power) 


The “powers” referred the legends for the figures this paper were the fol- 
lowing: inch-and-a-half objective, quarter-inch objective; 
very fine Zeiss twelfth-inch objective, oil 


solve out the remaining gum, and then were mounted glycerin 
jelly. using this simple method, prevented shrinking shrivel- 
ling the tissue—tissues are shrunken and shrivelled when they are 
kept for long time reagents such acids, alcohols, oil cloves, 
and other preparing fluids, the drying process which prepares 
them for the serial sections that have seen cut the Thoma 
microtome. 
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ENAMEL ORGAN, DENTINE GERM AND DENTAL FOLLICLE 


The enamel organ, its first stage, club-shaped ingrowth 
from the malpighian layer the epithelium into the connective 
tissue which surrounds it. This appears about the forty-eighth 
day embryonic life. forces its way growth into the con- 
nective tissue, expands its base, and the cells within are multi- 
plying and differentiating, rapidly assuming stellate form, and caus- 
ing expansion the base the organ. Asit enfolds the 


Fic. ENAMEL First STAGE (Low 


growing dentine germ, which will cover all sides except its base 
and will form cap bell-shaped organ over (figs. and 3). 

making section the enamel organ this time, find that 
the cells the periphery the organ are columnar form—the 
columns cells next the dentine germ are the ameloblasts 
enamel builders, the internal layer; while those the outer surface, 
the external layer, have yet known function. Just within the 
internal and external layers seen layer cells, resembling con- 
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nective tissue, but epithelial origin. This layer called the 
stratum intermedium. stratum important layer, appear- 
ing give out new cells the forming enamel, and also the cement 
substance which surrounds the rods. The stellate reticulum, mass 


cells filling the central portion the enamel organ, thought be. 


slight importance. probably supplies the salts lime the 
ameloblasts the beginning calcification; but when calcification 
actively going on, all this tissue disappears that part. 


Fic. ENAMEL AND DENTINE GERM, SHOWING THE DIFFERENT LAYERS (Low 


DENTINE GERM 


about the end the second and the beginning the third 
month intrauterine life, the embryonic tissue the jaw, find 
the primary specialization cells which are form the dentine germ 
and from which come the cells that afterward form the dental pulp. 
special zone layer this connective tissue that the den- 
tine germ formed, but the formation seems wholly influenced 
contact with enamel organ. the presence this organ, the 
connective tissue cells become stimulated and active. would 
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appear that they offered resistance further ingrowth the dentine 
germ, and from this resistance the enamel organ was made sur- 
round it. The stimulation and activity the cells shown their 
rapid growth, which clouds the part this point, becoming dense 
focus new growth. The tissue seen actively building itself 
up, and this results the formation papilla, around which the 
enamel organ growing like cap helmet. The papilla grows 
cusp cusps, and becomes the dentine germ. 

the end the third and the beginning the fourth month, 
the dentine germ rather homogeneous structure; round cells are 
very numerous; they have relatively large nuclei and nucleoli. 
the germ assumes the cusp shape, multiplication cells takes place 
around the blood vessels, which have formed the germ, and after 
this, jelly-like hyaline layer, exudate, forms around its outer 
surface. The dentine germ will grow into the depressions its 
special enamel organ, incisor, bicuspid, molar tooth, and these 
growths will become the dentine cusps. 

When the enamel organ caps the forming dentine germ, notice 
that the embryonic connective tissue, starting from near the base 
each side the dentine germ, forming two layers, which are en- 
closing the enamel organ and dentine germ. This enclosing tissue 
resembles vascular membrane, composed network the em- 
bryonic tissue cells, with numerous fine fibers within their walls. 
this stage forming the dental saculus. The two layers soon 
completely enclose the enamel organ and the dentine germ, and, 
this process completed, and the organ and germ are within the sac, 
the latter becomes the dental follicle. Within this closed follicle are 
the cells which, multiplying and differentiating, and becoming 
specialized, shall build the enamel, the dentine, the pulp, and the 
cementum the fully formed tooth (jig. 4). 


AMELOBLASTS ENAMEL BUILDERS 


the enamel organ forms over the papilla which the 
dental germ, the cells covering the germ, named the internal epithe- 
lium the enamel organ, become the ameloblasts enamel builders. 
They are now undergoing histological differentiation—they have 
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THE PROCESS (Low 


Fic. LAYER UNSHRUNKEN ENAMEL CELLS (AMELOBLASTS) FILLED CALCO- 
SPHERITES 
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grown from epithelial elements columns masses protoplasm. 
marked change has taken place within them. builders 
calcified structure, they differ from the surrounding cells: pecu- 
liar metamorphosis they have become specialized. now become 
physiological apparatus, sort chemical laboratory, you please. 
this condition they are unlike other cells, being unable lead 
independent existence. These builders the enamel not seem 
have any membrane. The power the cytoplasm these cells, 
with its formative activity, creates, with lime from the blood, minute 
globular bodies. These are plainly seen differ from the cytoplasm, 
which they are placed that they occupy definite position 
fixed form and structure (fig. seen that the special 
function these cells absorb the calcific material from the 
blood. Within the cells this calcific material elaborated, and 
given out, the calcifying dentine, altered form. The cal- 
careous matrix not formed out the protoplasmic substance alone; 
this protoplasmic substance plays the part intermediary, selecting 
its earthy matter from its environment. 

that portion the ameloblast farthest away from the calcifying 
enamel, calcific matter being elaborated lime mingling with the 
protoplasmic fluids. such fine subdivisions that not often 
visible, even with the highest powers the microscope. little 
lower the region the nucleus have ocular demonstration 
the form minute globules calcific matter. These have 
been named calco-spherites. They appear enlarge, not growth, 
but process coalescing, becoming larger they are conveyed 
the living matter the cell the region the calcifying enamel. 
Here they are found have coalesced into their typical form, very 
nearly uniform size. the enamel globules are placed near the 
point calcification, they are found somewhat larger than the 
rod they are form. some power they seem forced inward 
against the portion calcified, undergoing some sort compression. 

When the process enamel calcification about take place, 
find that the connective tissue, with its rich network capillaries, 
has come into close proximity with the upper ends the ameloblasts, 
the spindle-shaped layer cells—the stratum intermedium—being 
between them. The external epithelium the enamel organ and the 
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cells the stellate reticulum are not now seen—although one 
may see trace them, they seem have been absorbed. The 
spindle-shaped cells the stratum intermedium remain. some 
authors they are credited with being connective tissue cells, but they 
are epithelium origin. The ameloblasts, this stage, strongly 
resemble gland cells, forming layer columnar cells over the 
already calcifying dental cusp. 

The process calcification within the enamel cell difficult 
problem for the dental histologist unravel. The tissue which 
under his microscope dead tissue, and the processes which take 
place during life have ceased. see only that stage growth and 
action which has taken place before the microtome cut the section, 
after the death the tissue. Another section, cut during different 
stage cell activity, will give different picture corresponding its 
period life. the layer enamel cells pulled away from the 
cap formed dentine, shall see that the cap dentine every- 
where covered with quite regularly formed globular bodies 6). 
the other hand, the layer enamel cells against the formed cap 
dentine, the calco-spherites are blending and forming block-like 
columns globules, though taking the form the future enamel 
rod (fig. 7). They appear gelatinous substance which 
between the dentine and the enamel cells, and here, unknown 
chemic hardening process, they become the hardened columns the 
enamel, demonstrated Berlin, 1890. The enamel rods are 
thus built up, globule globule, until the rods are complete. New 
ameloblasts from the cells the stratum intermedium are produced 
supply those necessary cover the larger circumference the sur- 
face forms, the tissue calcifies, and thus normal enamel made. 


ODONTOBLASTS, THE DENTINAL MATRIX-FORMING CELLS 


his work cell development and Wilson 
states that the term biological misnomer, for whatever the 
living cell is, not, the word implies, hollow chamber sur- 
rounded walls. The definition Max Schultz that cell 
mass protoplasm, containing nucleus, would apply the tooth- 
forming cells much better, for these cells are merely masses proto- 
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Fic. ENAMEL GLOBULES THE Cusp, AMELOBLASTS 


Fic. GLOBULES THE PROCESS ForMING ENAMEL Rops 
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plasm, each containing its nucleus, that have been given their pris- 
matic columnar form the mechanical pressure surrounding 
structures, unequal growth and differentiation, active 
movements the cell substance itself. The word cell, however, has 
become fixed scientific nomenclature, and efforts replace 
better name have failed. 

The round cells around the rim the dentine papilla appear 
against protoplasmic substance, exudate, sometimes called 
zone amorphous material. hyalin layer the outermost 
surface the germ. The cells just within become richer proto- 
plasm, and many processes are seen forming from them. They 
are becoming branched cells; little later the cells the surface 
grow larger and assume columnar shape, which may caused 
mechanical compression. also see just within this layer cells 
some that are pear-shaped, conical, cylindrical, spindle-shaped. 
Some authorities have spoken what they call elementary cells the 
outer layers, and from which they say the odontoblasts are formed; 
but have never observed anything but globular masses that are not 
cells, which are found the protoplasmic substance the hyaline 
rim spoken above. the beginning the fifth month these cells 
the surface are seen undergoing histologic differentiation, 
stated above, and are becoming specialized formative cells, the 
odontoblasts. are membraneless and little more than masses 
protoplasm, which are seen filled, calcification commences, 
with great numbers bright, glistening globules different sizes. 
this time dentification about begin. How does this process 
calcification take place? This not wholly understand, nor 
understand the chemical physical properties the building 
materials. this time blood supply evident, and the sev- 
enth month there perfect vascular system consisting arteries, 
veins and capillary network. 

have said, the details the vascular mechanism which 
the odontoblasts are supplied with lime necessary form calcified 
structure have not yet been clearly worked out. Capillaries near 
the formative cells not communicate directly with the cells, and 
must therefore pass the lime through the intracellular substance. 
The inorganic calcium which necessary, manifestly cannot sup- 
plied such the organic formative cells, but must make its initial 
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entrance into the body from without. This entrance the fetal 
state must necessarily through the maternal circulation, and after 
birth must come from the food which passes through the alimentary 
canal. From here must carried the specialized formative 
cells which superintend the process calcification, and there but 
one such distributor, which the blood supply. 


FIBROBLASTS FIBRIL-FORMING CELLS 


The study many sections the pulp fully formed teeth has 
led believe that the pear-shaped cells fringing the outer sur- 
face the pulp, and having fibers running into the canals the den- 
tine matrix, are not cells having the same functions those the 
matrix formative cells, odontoblasts, which are square and abrupt 
against the dentine matrix while forming. There are indications 
that the pear-shaped fiber cells have delicate membrane and that 
they remain pear-shaped, larger smaller, throughout the vitality 
the pulp. the dentine layer forms, the fiber the fiber cell 
lengthens; and, against the surface sides this lengthening fiber 
the dentine matrix, the same hyalin layer left uncalcified 
found against the forming matrix next the formative pulp, and be- 
comes the so-called sheath tissue. frequently see two fiber cells 
merged into one, caused the lessening circumference the form- 
ing dentine; they have merged, one losing its identity completely 
that point. appears though all the branching and lengthening 
the fibers must from the merging these fiber cells 
11, inclusive). 

led believe this cell, which have named the fibroblast, 
has important function perform, vital function during the 
life the pulp, superintending the supply nourishment from the 
pulp the dentine matrix, through its canals and their anastomosing 
branches. Authorities today tell you that the odontoblasts send 
their fibers into the dentine matrix. believe they are error. 
convinced that the odontoblasts are matrix builders only. The 
fibroblasts are (in properly prepared sections) seen wedged 
between the odontoblasts; and their one, two, three fibers pass 
between, and through, the membraneless odontoblast. called the 


attention the profession, 1886, the important function the 
fibroblast. 
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Fic PEAR-SHAPED FIBER-FORMING CELLS SEEN BETWEEN THE ODON- 
Layers (Low 


Fic. CELLS AND POWER 
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PULP 


The pulp tissue shown continuation the alveolar peri- 
ostium, and composed vast number branched cells, each 
Within the pulp substance the developing tooth, 
the connective tissue cells are scant, showing large nucleus and 
many branched connecting processes. anastomosing, one with 
another, they form reticulum fine fibers. Spherical lymphoid 
corpuscles may also found the tissue the dental pulp. the 
periphery the pulp are two distinct strata, different cells. The 
outermost, next the forming dentine, are the columnar odontoblasts, 
dentine-matrix builders; next, within these, are seen the 
pear-shaped cells. 

The fibroblasts, with their long fibers passing between and through 
the membraneless odontoblasts, enter the canal the forming matrix 
the dentine. dense network nerve fibers and capillaries 
found near these builders the dentine. the central por- 
tion the pulp, the spindle-shaped cells, already spoken of, make 
the main mass the dental pulp tissue. 


CEMENTUM 


The cementum has its origin from the cells the inner layer the 
dental sacculus. intermembranous bone, which formed 
without the intervention cartilage. This inner the sac 
consists connective tissue cells, fibers and blood vessels. The cells 
next the forming dentine the root enlarge and become specialized, 
the cementoblasts, cement builders. They are seen ar- 
ranged long rows against the dentine the root, and the process 
matrix forming seems much the same, the dentine—an ex- 
udate produced and then there globular formation, which calci- 
fies, enclosing specialized cells that not calcify, but which become 
the living bone cells lacunae the cement. These are usually 
large and have many processes. This calcifying process also encloses 
many fibers the matrix the cement. They have been named the 
perforating fibers Sharpey. The cementum thus seen 
more less laminated bone matrix, containing exceptionally large 
bone corpuscles, with numerous canaliculi anastomosing with others 
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with the dentine, through, but not with, the interglobular spaces 
the dentine edge near the cementum. The cementum thickest 
near the end the root, and sometimes contains vascular canals. 


CALCIFICATION 


shall attempt give only very brief description the process 
calcification. process which organic tissues become 
hardened deposition salts lime within their substance. 
the intracellular tissue and the substance the cells themselves, 
these salts are deposited minute particles and such fine subdi- 
visions that difficult demonstrate many them even with the 
higher powers the microscope. The intercellular substance, either 
protoplasmic gelatinous fluid, semi-fluid, receives the lime 
salts. the lime changes its chemic nature, uniting with por- 
tion the organic substance the cell, the layer exudate, 
and forming small globular bodies, which are the calco-spherites; 
and these, blending coalescing into perfect flow, form sub- 
stance called calco-globulin. This calco-globulin, which lifeless 
substance, has been deposited the cells, and some cases into the 
substance the cells themselves, where, further hardening proc- 
ess, the fully calcified matrix. will noticed that near 
this point formation there always found rich, capillary 
blood supply, and from this the lime salts are given out. 

have said, near the forming matrix the tissue seen full 
these microscopic, glistening bodies, the minute masses which are 
often spoken granules. The abundance these globules the 
time the formation the enamel, dentine, and cementum, and 
their entire absence earlier stages, indication that the 
globules are calcifying substance, the matrix-forming calco-spherites; 
and following their future confirms this. Many them are 
small scarcely measurable. tissue that has not been 
shrunken, they are almost always spherical. The lower part the 
enamel cell toward the dentine, and the layer forming dentine, 
contains the larger globules. The growth the matrix once begun 
takes place additions layers these globules. convinced 
that the larger ones are composed hundreds the smaller ones, 
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which have coalesced into the main mass. When the process cal- 
cification commences, our tissue has been carefully prepared 
avoid shrinking it, shall see myriads the calco-spherites 
and about the calcifying layer (jig. 12). 

The cells the stratum intermedium and the star-shaped cells 
the stellate reticulum are mottled with minute glistening globular 
bodies. If, this time, introduce drop acid under the cover 
glass, immediately see the bubbling decomposing carbonate 
lime. These lime salts are from the blood supply nearby 13). 
They change their chemic nature they are passed into the substance 
the cell, and these cells superintend their formation into enamel 
rods; that is, they are laid the cell against the forming rod. 
Within the substance the ameloblasts they are seen growing 
larger the smaller ones coalescing with others. this point 
their development the layer enamel cells pulled away from the 
cap formed dentine, shall see that the cap dentine every- 
where covered with quite regularly formed globular bodies. If, 
the other hand, the layer enamel cells against the formed cap 
dentine, the masses are seen assuming block-like shapes, 
though taking the form the future enamel rod. They appear 
gelatinous substance which between the dentine and the 
enamel cells, and here, unknown chemic hardening process, 
they become the hardened columns the enamel. 

dentine the calcifying process goes much the same manner. 
The odontoblast merely mass protoplasm, and appears have 
membrane; the case with the ameloblast, has nucleus 
point farthest from the calcifying matrix. forming the dentine 
matrix, the odontoblast, the pulp tissue through the odontoblast, 
gives out rich gelatinous substance layer about wide that 
the odontoblast cells. Everywhere between the odontoblasts, 
Mummery has demonstrated, found rich supply connective 
tissue cells, whose function appears the forming net-work 
connective tissue fibers into this gelatinous substance, this net- 
work seeming scaffolding upon which the calco-spherites, that 
produce calco-globulin, are deposited. Into this layer the 
odontoblasts are also superintending the placing the globules that 
are within them, and which have been given them the blood 
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Fic 12. ForMING THE LAYER THE ENAMEL 


Fic. THE ENAMEL CELLS, SHOWING CAPILLARY WITH 
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supply found everywhere near their pulp ends. Into the gelatinous 
substance the globules assemble against the calcified matrix, where, 
fusing with others, they form flow, entirely filling the gelatinous 
substance. This gelatinous substance with its merged mass 
globules now becomes calco-globulin. some natural hardening 
process then becomes calcified matrix, and thus another layer 
calcified matrix formed 14, 15, and 16). 

convinced that the cementum, tissue have not studied 
carefully have the others, the calcifying process much the 


Fic. 14. FoRMING THE DENTINE (HIGH POWER) 


same, the connective tissue cells against the forming root become 
specialized, become cementoblasts. The first cemental calcification 
takes place the cementoblasts giving off these globular bodies near 


the neck the tooth against the forming dentine the root, into 


gelatinous exudate, this also being given off the cells. assumes 
the form plates scales. Afterward the cells themselves are filled 
with the globules, and appear lose their identity the forming 
matrix; large specialized cells are enclosed the matrix the ce- 
mentum and remain the living cement cells, lacunae the 
cement. These living cement cells have many processes that anasto- 
mose with each other, and into the dentine through the interglobular 
layer. 
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Fic. 15. New Layer DENTINE THE PROCESS 
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That peculiar tissue which call calco-globulin the hyaline 
glistening bodies which have coalesced and formed perfect flow 
within gelatinous substance previously given out the formative 
cells 17). also the borderland tissue that find against 
the dental fibril the dentine matrix. partially calcified 
transition tissue, found everywhere between the organic cells that 
form it, and the calcified matrix which formed it. the 
tissue, this stage—before fully resists the action 


Fic. 17. DENTINE THE PROCESS FORMATION, SHOWING TISSUES 
THE LAND CALCIFICATION: HYALINE LAYER (Low 


acids and caustic alkalis. the tissue find the lining 
the bone cells, the tissue the so-called sheath Neumann, and 


found every surface where intermembranous bone 
developing. 


MEMBRANES 


There has been good deal confusion regard the various 
tissues found developing teeth and described membranes. Most 
the earlier investigators, and many the recent authorities, have 
told the many membranes they have found. There the layer 
the formative cells the dentrice, the odontoblasts, which called 
the membrana eboris. The inner and outer layers the enamel 
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organ they call the membrana propria. stellate reticulum they 
call the middle membrane, and they have named horny layer, 
substance without vital function, Nasmyth’s membrane. The so- 
called sheath Neumann has been called elastic membrane, when 
but the uncalcified edge the calcified matrix, surrounding the 
fibril. Authorities have stated that the membrana per- 
formativa may found between the enamel cells and the dentine; 
others say they find between the enamel cells and the stratum 
intermedium; and still others will tell you found between the 
odontoblast and the formed dentine. 

All this very confusing. true membrane may described 
and supply its secretions for nourishment the tissue after- 
wards. The alveolo-dental periosteum very good example what 
real membrane is. has vital function. Thin layers tissue 
that can raised from the edge calcifying tissue, that stain 
little darker than the surrounding tissues, are not membranes. 
These thin layers have vital function, and are not vital tissues. 
The so-called Nasmyth’s membrane not horni- 
fied substance, composed used cells from the external stratum 
intermedium, and what remains the ends the enamel-forming 
cells after full calcification the enamel—a layer waste product 
wholly, and entirely destroyed friction soon after the eruption 
the tooth. Klein, his atlas histology says this mem- 
brane: the remains the external epithelium the enamel 
organ, and appears the nature horn.” certainly 
not lamina vital tissue. The sacculus, surrounding the enamel 
organ and the dentine germ, true vascular membrane, with 
future, important, specialized, vital function—a membrane that 
changes its inner wall cement-producing tissue, and its outer 
wall the future alveolo-dental periosteum. 


Professor Hanazawa’s article the Dental Cosmos for February 
and March, 1917, shows the improbability the existence such 
tissue the tooth the sheath Neumann. his presentation 
this subject has given carefully prepared and beautifully 
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illustrated demonstration; but, while there every evidence care 
his article, there very little that new us. Over twenty years 
ago demonstrated, before many our societies and associations, 
that the so-called sheath Neumann was but layer borderland 
tissue, transition tissue, the uncalcified edge the calcified matrix, 
surrounding the enclosed fiber. clearly demonstrated that was 
not separate tissue; that was eventually become the calcified 
matrix, age came on; that, while the tooth was young, was 
borderland tissue calco-globulin); and that strong acids caustic 
alkalis would cause appear separate tissue sheath, 
because the wholly calcified matrix would completely decalcified 
from it, and thus make falsely appear sheath. have 
stated that the sheath tissue, so-called, calcifies the tooth grows 
older and the calibers canals, the calcification portion 
their uncalcified border, have become smaller. Whenever these 
changes are taking place, the fibrils within the canals probably un- 
dergo change and become hardened into tissue, resembling border- 
land tissue. the tooth ages, the matrix the dentine becomes 
less organic. have number sections old teeth that seem 
show this change. fibrils within their canals seem frac- 
tured places, though calcification had hardened them, and the 
preparation the section had fractured them. investigation 
was mostly with teeth just erupted, and these young teeth acid 
would not destroy the so-called sheath tissue. was that time 
borderland tissue, calco-globulin. Acid did destroy the organic 
fibril, and the whole the calcified matrix. When the tooth grows 
old, conditions change, have stated. The matrix the dentine 
much less organic; the canals, gradual calcification the bor- 
derland tissue enclosing the fibers, have become smaller. Border- 
land tissue has changed calcified matrix. 

The question asked Professor Hanazawa about the fluid con- 
tents about the canals: ‘‘Is the flow the fluid going simply 
through the dentinal fibril, asserted Romer, carried out 
through interstice, which probably exists between the dentine 
fiber, and the dentinal probably means the dentinal 
canal, for there are tubes the dentine. The fluid could not 
pass through the solid fiber; that certain, and think conclu- 
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sively proves this injection china ink which used. The 
china ink was found run between the fiber and its wall, just as, 
twenty years ago, found the fluid run when broken section 
showed fiber pulled out its matrix, with tiny drop fluid 
oozing out the fiber and its canal. 


ENAMEL RODS 


Professor Pickerill makes the statement that the single rod the 
enamel runs the whole distance from its dentinal end the surface 
the tooth. finds twice wide the surface the tooth 


Fic. 18. ENAMEL Rops FROM GLOBULAR 


its junction with the dentine. states that has proved 
this actual measurement. also makes this statement: 
plementary rods, enamel fibers, are never present fill out the 
larger space its outer surface.” Pickerill error this last 
statement his. have seen many supplementary rods develop- 
ing enamel. fail see how such statement Pickerill’s could 
proven from section fully formed tooth. have found his 
last statement error, actual count, section develop- 
ing enamel where the rods were forming (fig. shown here 
that cells from the stratum intermedium are being supplied fur- 


: 
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nish new ameloblasts for the regeneration the larger outer surface. 
have, since reading his statement, examined section forming 
enamel; its dentinal surface counted nineteen forming rods. 
followed the first the nineteen certain distance, marking it; 
then followed the nineteenth rod the same distance, marking 
it, and drew line across. the dentinal surface there were nine- 
teen, the upper line there were twenty-four rods, and one saw 
clearly where the new rods had entered the forming enamel. This 
appearance new rods process formation very evident 
many sections showing enamel development. 


PENETRATING FIBERS THE ENAMEL 


Where the cells the pulp change from connective tissue cells 
and form layer columnar cells, which are the odontoblasts, they 
are membraneless and little more than masses protoplasm; when 
ready calcify they seem filled with great numbers bright 
glistening globules different sizes. this stage growth 


that look for evidence the penetration the processes the 
fibers the pear-shaped cells into the as-yet-uncalcified layer the 
ameloblasts. And this stage growth, would like impress 
your minds, that the enamel organ fully formed, and the amelo- 
blasts ready calcify. 

The internal epithelium, wholly ameloblasts, the real enamel- 
builders, consists columnar cells, membraneless, and resting the 
cusp the dentine germ. the outer surface the dentine germ 
the connective tissue cells are differentiating into columnar forma- 
tion, and these are the dentine-matrix builders, soon begin 
the process calcification; for this process takes place first the 
odontoblasts until calcified cap dentine formed. After this, 
the process calcification takes place the enamel; but just before 
calcification shall find peculiar layer between these formative 
cells the dentine and the enamel. soft and plastic, trans- 
parent, and appears structureless. Some have called zone 
amorphous material. Tomes says that the formation the 
first skin dentine, stage metamorphosis preparatory the 
impregnation with calcareous salts. Its formation has originated 
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exudate from the cells the dentine germ, and formed 
its outer surface just before the calcifying process begins. resembles 
borderland tissue. 

have recently been studying this structureless layer, and the con- 
dition existing just previous the formation calcified structure, 
with the desire ascertaining whether fiber from fiber cell can 
found enter enamel tissue. have found the problem diffi- 
cult one from the fact that this structureless layer masks hides 
any tissue that may that the fibers the fiber- 
forming cells irregularly enter the enamel (fig. shall dem- 


Fic. 19. PENETRATION FIBERS INTO ENAMEL (Low 


onstrate that. ‘This may seen the crown section almost any 
human tooth, and these fibers must have pushed their way into the 
uncalcified enamel cells this stage its development. have 
examined many sections just calcification was about begin; and 
sure that have seen the processes the fiber cells pass into 
this structureless layer and out the enamel side, usually 
oblique irregular line over the ameloblasts the direction the 
stratum intermedium have also teased enamel from the 
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dentine this stage development, and have seen few the 
fibers from the fiber cells coming through the outside the den- 
tinal edge. general thing, expect see the fibers the 
dentine end just before the enamel reached, but the microscope 
shows that many these fibers entirely through the dentine sec- 
tions and into the enamel substance (fig. have number sec- 
tions which show dentine fibers enlarged and flattened pressure, 
running nearly through the Their course not generally 
with the direction the rods. Usually irregular course. 
Many the appearances which have heretofore thought 
cracks the enamel are really dentinal fibers, which entered the 
enamel before calcification began, and have become flattened 
pressure give them the appearance cracks, seeming run 
nearly the outer surface the enamel; and, several instances, 
believe that have traced them the outer surface. The cement 
substance between the enamel rods tissue that resembles more 
nearly colloid substance than does true calco-globulin. 

Klein his atlas histology states that his “‘opinion that the 
fibers that penetrate the enamel have their origin from inter- 
globular space, the inclined think this 
opinion gives false interpretation, and for this reason: inter- 
globular space consists numerous globular bodies, which are 
calcify have calcified, globules, into lifeless exudate, just next 
the enamel and cement; often-times interglobular spaces are not 
found the crown portion the tooth. possible that fiber cells 
might become entangled space, but more reasonable explana- 
tion would seem that few the many fiber cells become 
inverted, turned about, and send their processes into the as-yet- 
uncalcified layer enamel cells. fully calcified enamel, occa- 
sionally find fibers invading that tissue, which are apparently con- 
tinuous with the fibers that come directly from the dentine matrix. 

many years study the enamel, have never been able 
find trace regular system living fibers between the enamel 
rods. With present knowledge, based investigation, 
cannot believe that such system exists. For several years gave 
most leisure time investigating this one tissue, trying 
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find fibers, making many hundreds sections, and treating the 
tissue with every known method technic use that time, but 
without results. 


SO-CALLED GRANULAR LAYER PURKINJI AND TOMES 


propose try show that there such layer the tooth 
granular layer. aware that many our able authors use 
the term, many used tell about the “nerve” the tooth. 
The human tooth has nerve. has pulp that consists con- 
nective tissue cells, nerve supply and blood vessels; and this tissue 
what remains the formative pulp, dentine germ, after calcifi- 
cation. There are many other authors our profession who tell 
you about the tubes tubuli the dentine, when there are tubes 
tubuli the human tooth. tube may defined long 
cylindrical pipe having outer, and inner wall. not 
find pipes the dentine. What find are canals, ducts for the 
passage fluids. The canal contains the dental fiber. The wall 
about uncalcified edge the calcified matrix, wrongly named 
the sheath Neumann. 

The layer that formed near the cementum, the dentine edge, 
not composed granules. collection minute calcified 
globular mulberry shaped masses, that have failed make per- 
fect flow, forming the first layer dentine. They have become 
calcified globules the exudate, which has hardened about them. 
section root, taken where the first layer dentine forming, 
see, have said, many minute globules being deposited the 
odontoblasts into exudate, protoplasmic substance which has 
been given out the cells. For some reason, probably form 
malnutrition, these globular bodies not make perfect flow the 
exudate, but calcify little islands the exudate, and thus inter- 
globular spaces are formed 22, 23, and They are minute 
globular bodies, this location, but they are identical with the large 
globular bodies find the crown poorly developed tooth. 
Among the many thousand crania the Peabody Museum Cam- 
bridge are skulls the early Sandwich Islanders. The teeth 
these skulls are simply perfect. They are ideal, without fissure 
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flaw any kind. have seen such teeth from India. could 
section these teeth, should not expect see trace this inter- 
globular space, miscalled granular layer. are sometimes told 
that the processes cement cells anastomose with the processes 
the interglobular spaces. This believe error 
explained. They send their processes through the layer, and 
anastomose with the dental canals, but not with the interglobular 
layer. 


Fic. 22. THE “GRANULAR LAYER INTERGLOBULAR SPACES 


NERVE FIBERS WITHIN THE DENTINAL MATRIX 


While was engaged studying the fiber-forming cell, 
saw many indications that led believe that very fine nerve 
fibrils occur between the odontoblasts. traced them 
fibers just within the pulp tissue. was using the time (1889) 
Zeiss one-twelfth immersion objective, which was loaned 
Professor Sedgewick, the Institute Technology. Wishing 
confirm this appearance and trace these nerve fibrils, made num- 
ber very thin sections, and stained them with osmic acid stain. 
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The sections showed extremely delicate and faintly stained fila- 
ment nerve tissue, entering the canals and twisting themselves 
about the dentinal fibrils, for considerable distance within the 
dentine. made several attempts photograph these appearances, 
but with the crude instruments the time, did not succeed get- 
ting satisfying convincing picture. This has been done, however, 
Mummery London, who, few years ago, before association 
England, demonstrated, specimen and photograph, the exist- 
ence delicate nerve fibrils within the canals the dentine. 


DISCUSSION TALBOT’S OBSERVATIONS 


Talbot has recently published paper with the title, 
membrane, epithelial débris, and the granular layer Tomes.’” 
Possibly might interest you should briefly point out 
some its conclusions, and wherein differ from them. 

cannot believe the layer exhausted cells found the crown 
newly erupted tooth, and called Nasmyth’s membrane, 
membrane any sense. certainly not vital tissue, and 
entirely disappears wear soon after the tooth erupts. seems 
composed substance like horn. 

confess loss understand the use the term “epithelial 
débris,” used Talbot. that all are aware that our 
sections tissue, shown under the microscope, are dead tissue, 
and that have use our judgment, its appearance life, 
from the pictures shown. certainly see evidence that normal 
developing tissue would tolerate within itself. 
The group epithelial-cell clusters seen the illustration the 
paper referred to, are living cells that are slowly being absorbed. 
They are not dead cells stated. have seldom seen such clusters 
absorbing cells after the tooth formed, and therefore fail see 
how they can menace the health the surrounding tissue. 
These epithelial clusters usually wander away towards the stratum 
malpighi, and are usually absorbed before the tooth erupts. cer- 
tain exceptional cases, cluster these epithelial cells may excite 
the embryonic connective tissue activity and form papilla, 
wandering into the deeper layers, and form supernumerary 


Talbot: Jour. Amer. Med. Assoc., 1918, (July 
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tooth. This activity itself would show that these epithelial 
clusters are not dead. 

also find somewhat difficult interpret the structure sev- 
eral the sections illustrated this article, for the reason that the 
sections fail show “‘under high power” even the coarser elements 
the structure the tissue spoken the author. the picture 
said dentine, shown under higher there are indi- 
cations the existence the dentinal canals and, the photograph 
the tissue called cementum, there are indications cement cor- 
puscles lacunae. Possibly this vagueness the illustrations may 
account for the mistake calling few small capillaries, newly 
forming dentine germ, nidus arteries.” 

The so-called granular layer, which have shown not layer 
granules, stated pathological layer and the seat most 
the troubles focal infection. have shown that this layer 
interglobular spaces that are not pathological. They have been 
formed the imperfect flow the calco-spherites, when the dentine 
was first forming; but fail understand how this layer inter- 
globular spaces can cause focal infection, except cases 
very marked abnormal development, and then only when they become 
infected. 

There are photographs among the illustrations Talbot’s paper 
which are all right themselves, but they have been erroneously 
interpreted. one, considerable amount root tissue said 
shown, when the crown has hardly more than commenced form, 
all the tissue the papilla shown being crown tissue. Another 
illustration, all right itself, said show that the enamel 
normally formed and the tooth about ready erupt, when the cusp 
the future tooth only commencing form. One does not find 
large enamel organ about developing tooth when enamel has been 
normally formed, and the tooth about toerupt. the con- 
trary, that the connective tissue and forming alveolus are closing 
against the dental follicle and there sign enamel organ 
this period nearly-finished growth—it has disappeared from the part. 

fear have wearied you somewhat the reading this long 
The subject one great interest me. conclusion, 
wish thank you all most sincerely for your close attention. 


| 


APPEAL FOR ACTIVE INTEREST RESEARCH 
PROSTHODONTIA 


FRAHM 


have read, with great interest, the platform upon which the 
strong appeal me, even though not directly connected with the 
work that outlined. course, are all interested the dental 
applications bacteriological, biological and pathological research, 
Without question, every human being vitally interested diet 
and nutrition, and the influence the dental organs have upon our 
health. However, there more prosaic and, many men, more 
irksome branch our work that must not neglected. There are 
men every section the United States who are striving place 
this most important branch scientific basis. They are trying 
bring order out the chaos the technic now exists, and har- 
monize methods with physiological and anatomical requirements. 
This task not small one. will require several years arduous 
work systematize the various ideas and technics, and evolve 
thing that will recognized standard and scientific. 

The first aim the life every physician dentist should the 
establishment public and personal ideals that will enable each 
individual every community live the longest and best life possi- 
ble with minimum grief and pain. 

The teeth are very highly specialized and complex organs. 
are accessible, and very easily cleansed and cared for. With 
present operative technic, not all difficult matter preserve 
the function and health these organs. But, must recognize 
fact that even intelligent and well-to-do people neglect their teeth, 
until there are developed pathological conditions which necessitate 
the removal one more units from one both arches. Some- 
times, because this neglect, found advisable remove all 
the teeth from either both arches. 
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This may the thing do, when viewed the light our present 
knowledge foci infection. But, what have done the 
patient’s general digestive system? heard physician once tell 
patient: them all taken out, and ‘gum’ the rest your life 
health, rather than suffer from rheumatism you are now doing.” 
Such advice very glibly given man who has satisfactory mas- 
ticating apparatus. But, some one will have replace these teeth 
with artificial substitute, matter how difficult the case may be. 
Nevertheless, there are many people who find themselves toothless, 
and still have rheumatism and kindred ailments, with the addition 
impaired digestion due faulty prosthetic procedure. 

appeal for active research prosthesis, and for open forum, 
the DENTAL RESEARCH, for this branch dental 
This appeal inspired the fact that toothless people 
everywhere are entitled the best that dentists can give them; not 
only few men scattered here and there the large cities, but also 
the rank and file the profession universally. Too frequently, 
this most important work left few inexperienced boys, com- 
mercial laboratory, who have absolutely knowledge dentistry 
what they are doing. 

This condition part due the general tendency most prac- 
titioners underestimate the real value prosthetic service. 
them like dose castor oil—they would rather pass the 
dog than take themselves. Hence, all the 
laboratory. any wonder that this form service disrepute 
among the laity? 

Prosthetic service should given position equal any other 
our journals. The consideration malocclusion dentures and 
removable bridgework equally important tHat malocclusion 
the natural dentition. Digestion demands, and largely depen- 
dent the prosthodontist for, perfect mastication and ensalivation. 
Without these there will malnutrition and degeneration the whole 
system. 

Notwithstanding the fact that have the public-school clinics 
with their educational features, and the hygienist and the perio- 


have been informed that papers this phase dental research will accept- 
able any others for the JouRNAL DENTAL RESEARCH. 
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dontist who look after the general health the dental organs and their 
attachments—notwithstanding all the good work done through these 
agencies, when, may ask, were there many cases demanding 
extensive entire prosthetic restorations the present time? 
The discouraging feature these conditions the fact that such 
prosthetic cases are the increase, far beyond the number may 
reasonably expect this time. 

this branch practice were given the place and attention our 
thought and journals that deserves, real advance would made 
difficult branch dental science. Such attention would develop 
practical interest in, and promote study of, the connate and 
genetical factors that inevitably surround the problems most our 
prosthetic procedures. would enable gather scientific facts 
and data that would unadulterated and real value; and secure 
for solution many difficulties. 

The place begin such study the anatomical laboratory, 
cases that have known clinical history. Definite work should 
done subjects with all their natural teeth good normal 
positions, and these subjects compared with such exhibit maloc- 
clusion the natural teeth. Cases partial loss and complete loss 
the teeth should also studied comparison with the first- 
mentioned type cases. These findings should very carefully 
tabulated and compared with clinical findings, justify scientific 
conclusions real value. 

has been privilege conduct such study for the past two 
winters. plan continue these observations this winter, the 
hope clearing some the fog that exists this time. The 
results will published this JouRNAL. 


Department Prosthesis, 
College University Southern California, 
Los Angeles, California. 
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The roentgenogram shows when the condition infected tooth 
such that menaces the health the patient. The trained roent- 
genologist can diagnose the condition that indicates extraction. This 
should prescribe, for, present, other method can guaranteed 
remove the focus infection. 


ORAL FOCI INFECTION THE CAUSE SYSTEMIC DISEASE 


his comprehensive work oral abscesses, Thoma records the 
following comment (9): 


“Not until the x-rays were applied for diagnosis dentistry have 
discovered the true condition such teeth; and since the progressive 


Presented the nineteenth annual meeting the American Roentgen Ray Society, 
Chattanooga, Tenn., September 1918. Reprinted, with additional material and 
changes, from the American Journal Roentgenology, 1919, vi, 136 (March). 
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dentist secures the services the dental radiologist, has x-ray 
chine his own, stand before the grave fact that most pulpless teeth 
are the cause chronic inflammatory conditions the alveolar processes 
the maxillary and mandibular bones, which give trouble only the 
slightest local symptoms, but are the cause much ill-health and disease.” 


Enamel 
Substantia adamantina 


Dentine 
Substantia eburnea 


Gum 
Gingiva 

into the 
periosteum the outer 
surface the jaw 
Dental pulp 
Pulpa dentis 


Capillary system 
the pulp 


alveolare 
Crusta petrosa, cement 
Substantia ossea dentis 
Alveolus socket 
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Compact tissue the 
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Fic. Gross CANINE TOOTH WITH ITS PULP CHAMBER, 
AND NERVE ALVEOLAR PROCESS, PERIOSTEUM (PERICEMENTUM) 
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From Toldt’s 


mandible 
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Thoma divides oral abscesses into three classes, depending upon the 
etiological factors follows (9): 


Alveolar abscesses caused diseases dental pulp. Alveolar 
abscesses due other causes than diseases the dental pulp. Ab- 
scesses the tongue, salivary glands and ducts. 

“The first class far the most important one; includes acute alveo- 
lar abscesses caused usually acute diseases the pulp and chronic 
alveolar abscesses which are commonly found pulpless teeth. has 
been estimated that these are found the mouths large percentage 
the population the United States. the Brigham Hospital, 
where the only patients are those who suffer from chronic diseases, found 


Normal side, showing cancellated bone details. Large apical abscess (osteitis), 
following insertion porcelain crown and pivot; infection caused failure empty 
and fill the canal. (Such “whited sepulchres” must become diseased.) 


such abscesses per cent the patients examined. The second class 
includes abscesses caused pyorrhoea, infection the gums, and im- 
pacted and unerupted teeth. These are far less frequent than the 
previous group. the third class have conditions which are rather 
rare occurrence and are frequently secondary diseases the teeth. 
However, abscesses may occur the tongue and the salivary glands and 
ducts, which are due various other causes.” (Figs. and 3.) 


“The idea that mouth infections often cause serious secondary 
effects has, recent years, become definitely crystallized the minds 
physicians, dentists, and with this fundamental 
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principle that Black (2) begins his discussion 
and microscopic studies tissues involved chronic mouth infec- 
well remember that this proven condition that 
necessitates the the physician and dentist. Black 
continues: 


observation has been supported careful laboratory investi- 
gations. now generally recognized that chronic suppurating focus 
may lead any one considerable group diseases, most which 
are insidious their development and extremely chronic their prog- 


Fic. Dry SPECIMEN 


and Ja. Decay canine; infection, extending the apex, produced large area 
necrosis anterior the ‘antrum. Alveolar absorption from pyorrhea; other teeth 
likewise. 


ress. would seem desirable establish the element 
danger health which these infections represent. cer- 
tainly illogical conclude that particular systemic effect due 
mouth focus unless all other sources have been eliminated. Without 
question, many cases, several sources are acting simultaneously.” 


The point that matter how many other sources infection 
there may be, the fact still remains that foci infection exist 
the mouth, they should removed clarify the situation. 
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DISAGREEMENT AMONG DENTISTS PRACTICE 


Until the advent the roentgenographic diagnosis, which came 
like day judgment upon the ‘ncompetent and incapable, prin- 
ciple dentistry was the preservation the tooth any cost. When 
modern medicine reached the .conclusion that septic conditions 
exerted greater influence the health than had been previously 
thought possible, and supported this conclusion with bacteriologic 
and roentgenographic examinations, dental practice had re- 
vised. Dental practice still being revised, for the facts were too 
strong controverted. 

1911, Sir William Hunter stated the case thus (5): 


“The worst cases anemia, gastritis, colitis, all kinds and degrees, 
obscure fever unknown origin, purpura, nervous disturbances 
all kinds ranging from mental depression actual lesions the cord, 
chronic rheumatic affections, kidney disease, are those which owe 
their origin to, are gravely complicated by, the oral sepsis produced 
private patients these gold traps 


July, 1918, Dental Cosmos reprinted Hunter’s address, with 
editorial comment, which shows what effect the facts had the 
seven years elapsing between the delivery the original speech and 
the date that editorial. The editor deprecates 
which led “advocating, even urging, the indiscriminate extraction 
teeth” and “the acceptation oral sepsis and faulty dentistry 
the possible cause many puzzling conditions met with the 
medical But Dental Cosmos concludes, fairly and 
justly: 


some the statements made Dr. Hunter are perhaps rather 
excessive, they are the whole, believe, accordance with the general 
facts the situation. Though the truth frequently unpleasant, 
never unwholesome, and the stimulus Dr. Hunter’s pointed criticism 
shall arouse the organized dental profession renewed activity the 
effort eradicate the ignorant and incompetent from the practice 
dentistry, will have conferred boon upon humanity.” 
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PRESENT DENTAL METHODS NOT ASEPTIC 


When the roentgen ray was first introduced, showed abscesses 
the roots teeth which had been pronounced aseptically filled 
and which, clinically considered, were sound. 

number investigators who have written this subject may 
suitably quoted here. Thus, Moorehead says (6): 


“The overwhelming majority chronic abscesses being associated with 
previously treated root canals serves emphasize the importance root- 
canal technique. Faulty root-canal technique, the careless use arsenic 
devitalizing agent, and irritating drugs the treatment root canals 
are strong predisposing factors chronic alveolar 


Although search was begun early for methods that would render 
the tooth treated completely aseptic, yet method has been 
devised that efficacious every instance. Concerning electrolytic 
medication Pond and Price report (7): 


has been assumed, those using ‘electrolytic medication,’ (a) that 
electrolytes ions, (b) that electric current, and (c) that the electrically 
precipitated elements, killed bacteria. have found (using the elec- 
trolytes recommended practitioners) evidence support such 
position. seems there such direct action leading disinfection 
under present practice. there beneficial action disinfection, 
must indirect.” 


Grieves makes the following admission (3): 


“The sterilization dentin and cementum without destruction adja- 
cent tissues the profession’s greatest problem, which when solved, will 
save countless teeth, but has not been accomplished yet. 
may said, with one two exceptions, all the methods, including the 
latest ionic medication, are much too drastic and objectionable: 
effectively germicidal, the electric potential and dissociation, coagulat- 
ing and oxidizing elements each, must high produce sec- 
ondary surrounding tissue necrosis, which usually becomes reinfected; 
destruction the reparative cells, but not the pathogenic element. 

When dentin absolutely saturated with bacteria, from long 
pulpal salivary exposure associated with granulating liquefying 
periapical invasion, its complete sterilization questionable. After the 
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application all sorts germicides, the pulp canal may proven sterile, 
but if, after careful extracting technique preventing contamination, 
horizontal section the root split, apiectomy, and chippings 
taken from the outer areas about the granular layer, positive cultures are 
almost certain.” 


EXTRACTION OFTEN THE ONLY METHOD EFFECT CURE CASES 
FOCAL INFECTION 


Dental research still working find complete aseptic method 
that will save the tooth and the same time remove the focus 
infection. But under present conditions the weight medical and 
best dental practice favor extraction, this necessary 
destroy the focus infection. 

Grieves concludes follows (3): 


“The writer does not agree with the oral surgeon who condemns every 
pulpless tooth; the contrary, knows possible, the patient will 
present himself time, remove the pulp and aseptically fill vital root 
apices, large percentage such teeth, with post-operative peri- 
apical infection, fact which can established radiographically and 
cultural tests, but does not believe that infected abscessed root apex 
should retained for minute, nor would spend that time one, unless 
attempting apiectomy.” 


Moorehead, writing this subject, expresses this opinion (6): 


“Regardless whatever form treatment may employed, the re- 
moval infection imperative all cases, whether the patient the time 
ill well. Where the health, comfort and usefulness 
patient are weighed over against tooth, even against all the 
teeth, the greater interests the patient must preserved.” 


Moorehead also makes strong point for extraction this comment: 


interesting feature our study the frequency chronic mouth 
infections was the discovery that the poorer classes had relatively fewer 
chronic abscesses than the middle and well-to-do-people. The 
poor people usually have aching teeth treated early 


Thoma, commenting attempts antisepsis, writes (9): 
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“Careful experiments with these methods (antiseptic treatment) and 
variety drugs proved satisfaction that there today anti- 
septic known that has sufficient penetrating and sterilizing power 
destroy bacterial life completely the periapical granulomata. have 
treated blind abscesses medium size from the root canal with all known 
methods and found such treatment extremely uncertain, not entirely 
insufficient. vital, the tooth healthy; diseased, the tooth 
next doomed. This the point treatment where materia medica 
stops and good surgery begins. 

“This exactly opinion, based upon histopathological study and 
investigations especially undertaken study the value the different 
popular methods 


Black has written this relation follows (2): 


“The chronic focus therefore properly considered menace the 
health, and its removal demanded. These suppurating de- 
tachments the peridental membrane are practically all cases perma- 
nent detachments, whether the detachment the side the root 
the apex. The area bone destroyed about the apex root not 
important the extent the destruction the peridental membrane. 
There hope re-attachment the surrounding tissue the root, 
and such teeth are permitted remain the mouth—excepting those 
which are operated re-section—it should with the definite under- 
standing that they necessarily continue menace the health the 
individual and that the use such teeth mastication overbalances this 
menace the such cases are using our best 
judgment the patient’s general physical condition and his resistance. 
must this with the thought ever mind that nephritis, endocar- 
ditis, cholecystitis, and other secondary effects, are insidious their 
onset that the condition likely serious and the patient even beyond 
the possibility recovery before discovered the physician. 

“There set roentgenograms the mouth patient who was 
under the care so-called pyorrhea specialist. The radiographs show 
that the alveolar process has been destroyed nearly the ends the 
roots the upper bicuspids and molars, and these teeth are apparently 
being held place orthodontic appliances while they are scaled and 
treated. This case illustrates what meant when said the practice 
evident, anyone who has studied the problem focal infections, that 
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the teeth should extracted. The dental profession must recognize 
that such foci are menace health; then will not difficult get 
action. The more study these conditions, the more convinced that 
more teeth must extracted.” 


NECESSITY FOR DIAGNOSIS DENTAL DISEASES TRAINED MEDICAL 
DENTAL ROENTGENOLOGISTS 


After all said the clinical findings are inconclusive. Only the 
roentgenogram will define the condition about tooth that ex- 
traction non-extraction may prescribed rationally. this 
subject the following quotations are directly applicable. 


“Good roentgenograms are rarely misleading and the writer’s ex- 
perience that post-operative results are always more pronounced than the 
cally demonstrated that diseased periapical regions exist described, 
medication should stop and surgery (3). 

“Tt will noted that the most serious conditions are means 
shown obvious signs, and that the most threatening changes may 
rather the beginning infection than the infection itself. the light 
these varied degrees shadow, the contradictory significance the 
shadows and the absence shadow, must repeat that although the 
x-ray invaluable one means diagnosis, not itself always 
conclusive, and should supplemented all the clinical confirmatory 
evidence possible, and the dangerous, faintly defined areas infection 
are not going altogether overlooked.”—Head (4). 

“Both diagnosis and determining the extent tissues lost, the 
roentgen ray (6). 

radiographic films the jaws have been made from patients, 
our clinic Rush Medical College and the Presbyterian Hospital, 
suffering from chronic arthritis. One film shows alveolar abscess 
patient with Hodgkin’s disease. These films means recognition 
alveolar infection are not new members this section, but this method 
examination alveolar disease not sufficiently utilized dentists 
and physicians generally. should used, for other method 
may one know the exact condition the alveoli and roots the 
Billings (1). 

general survey the denture series dental films im- 
portant adjunct the examination pyorrhea case. often 
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short cut diagnosis and less disagreeable than instrumental 
examination, but should supplement rather than displace other diagnostic 
methods. The most important diagnostic points are observable the 
region the intimate bony vestments the roots and are obtainable 
only from the most critical (8). 


The fact that the roentgenogram necessary, and often decisive, 
diagnosis emphasizes the importance having this work done 
trained roentgenologist. 


THE NECESSITY FOR EXTRACTION PERIAPICAL ABSCESSES 


the case apical abscess the question arises whether the 
extent the danger may estimated the size the abscess; 
not the size, then what factor may the degree danger 
determined? Size only indication the extent tissue change. 
However, although the size has bearing the danger, might 
seem have bearing the possibility cure and the method 
treatment. The smaller the abscess, the easier would seem 
treat—if decided save the tooth. the pericementum 
has not been destroyed, and the apex not eroded, natural repair might 
take place even though treatment all given. The correct 
procedure would empty the canal aseptically, and try steri- 
lize and refill aseptically. never possible, however, prove 
that the process completely aseptic cured. the course 
this procedure the canal has not been reinfected, the natural processes 
repair will cure the periapical disease. 

abscess any considerable size, any definite area disease, 
means that the tissues have been the presence infection; and the 
only rational treatment either root amputation extraction 
the diseased tooth. the tooth dead tooth, said there can 
repair from the canal side, for the nutrition the tooth circu- 
lates between the pericementum outside and the lymph and blood 
supply inside. obvious that either side disappears through 
disease, nutrition will impaired, not lost, and that then the 
tooth will become best aseptic foreign body. Now, the dental 
tubules become infected, Price and others have shown may 
the case, the foreign body septic and must extracted amputated. 
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The following quotations are pertinent this connection: 


“Tf apiectomy not ruled out for one reason another, still have 
the most radical treatment left; this extraction the tooth and curet- 
tage the bone. This treatment radically and positively removes not 
only the lesion, but also its cause. severe systemic disor- 
ders, the patient has low resistance (or any weak person), neces- 
sary use proper judgment determining the number teeth that are 
extracted one time. have many cases noticed exacerba- 
tion after surgical treatment, and Hartzell reports that has noted 
exacerbation joint inflammation all arthritic patients following sur- 
gical treatment pyorrhea curettage abscesses. sudden extensive 
removal large number lesions may cause positive harm, especially 
weakened patients who have suffered long time, and where the pro- 
tective cells have been worn out from long-continued chronic infec- 
tion. therefore not advisable extract large number teeth 
one sitting, remove all the teeth and the tonsils the same aay, while 
the successive removal the foci will benefit the (9). 

consider the roentgen-ray indications fairly definite working basis 
for extractions and root amputations; though nearly all cases should 
checked careful examination the mouth and the teeth, occa- 
sionally non-pathologic rarefied area foramen may appear the 
film like definite focus infection; conversely, sometimes see black 
infected teeth that show little periapical change due the fact that they 
drain through thin bony layer the surface, and thus not get the 
destruction bone inthe case walled-in infections. The diagnosis 
should based primarily the roentgen-ray findings tempered the 
clinical experience gained the study roentgen rays other cases 
where the teeth and infected tissues had subsequently been removed giving 
chance for comparison. 

own observation leads believe that only small number 
teeth showing periapical infections can completely cleared canal 
sterilization and filling; and they are the ones which the tissue this 
area semi-organized granuloma without destruction the pericementum 
around the apex breaking down and liquefaction the contents. 

class cases can cleared amputation after sterilization 
and complete filling the root canals. These are the ones that have 
destruction the apical pericementum, erosion the root apex surrounded 
organized lining membrane with liquid contents—assuming that the 
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destruction not too great. Amputation not advisable for posterior 
teeth except selected cases. 

“Extraction followed surgical removal the infected area indicated 
the vast majority teeth showing periapical infection and the routine 
conservative methods present fall far short the requirements the 
removal foci.”—Vaughan (10). 


WHEN EXTRACT PYORRHEA 


Pyorrhea, periodontoclasia, general term applied any 
destructive the alveolar process, with without the presence 
macroscopic pus. the disease extends from the margin any 
extens alveolar absorption one side around the apex the 
other side the tooth, shown the black line indicating peri- 
cementitis, such tooth should extracted, for probably worse 
than the x-ray shows. If, however, the tooth shows considerable 
alveolar absorption, but still sound its apical one-third, such 
tooth may saved intelligent surgical treatment for pyorrhea, 
and should left position. This surgical treatment now 
specialty dentistry for the periodontist pyorrhea specialist. 
only question time, however, the disease not arrested, 
before the tooth will lost. Teeth which are much loosened should 
always extracted, the treatment has not proved 

pyorrhea the x-ray valuable apical abscess for showing 
periodontoclasia, absorption bone the alveolar process 
disease. roentgenologic survey the teeth will show extent 
disease that often impossible diagnose clinical examination, 
and will guide for instrumentation the pockets and for cor- 
rection shell crown and filling irritation often the cause. Nor 
does the film show only the disease between the teeth, for proper 
films will show the pockets the gingival and buccal margins. (Figs. 

Malocclusion cause pyorrhea purely problem for the 
dentist. 
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Fic. RoENTGENOGRAMS THE LIVING SUBJECT 


Extreme alveolar absorption from pyorrhea (Riggs’ disease). Even the ends the 
roots, well the entire alveolar processes, are absorbed. Note the unclean bridge 
the lower front incisors. 


Fic. Dry (CHILD) 


The normal alveolar process closely surrounds necks teeth, roots, and apices. Here 
several teeth have, yet, blunt, unformed apices. 
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Fic. Dry SPECIMEN 


Alveolar absorption caused pyorrhea alveolaris, especially involving the molars, 
which have become loose foreign bodies. 


Fic. Wet SPECIMEN 


Lower jaw; snags roots, frequent source alveolar abscesses. Upper jaw; 
extensive pyorrhea (Riggs’ disease); note the receded ulcerated gum, due disease and 
absorption the alveolar process beneath. 


\ | 
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RELATION THE ROENTGENOLOGIST, THE DENTIST, AND THE PATIENT 


The professional roentgenologist will give impartial and dis- 
interested diagnosis and recommendation with reference the tooth 
condition shown the x-ray. The nub the matter for him 
establish practice that will satisfy the courage his convictions. 

now generally accepted among the men quoted above that, 
once disease about the apex tooth becomes focus infection, 
remains focus until surgically removed. While many theories 
treatment are advanced, and courageously and stoutly demon- 
strated, one method root-canal treatment has been established 
even locally accepted. few far guarantee their own 
methods offering these their patients. 

Surgically there but one solution: radical removal the disease. 
opposition there practical dentistry, which has meet the 
following demands: 

(1) Establishment freedom from the menace focus 
infection. 

(2) Preservation and conservation the teeth. the teeth are 
lost, there remains the problem replacement, whether pivots 
crowns, fixed removable bridges, plates. These 
are difficult but purely dental problems. 

(3) The patient’s desires. Will the patient’s esthetic inclinations 
and idiosyncrasies accept crowns, bridges plates? Will his 
fear advancing age quieted removal the focus infection, 
shocked the removal tooth with consequent artificial 
restoration. Many patients, who not will not understand, 
prefer putrid shell-crown and bridge-work contraptions clean 
mouth. the present time the dentist has more consideration for 
the patient’s whims than the medical man has, for the latter de- 
termined remove the source infection disease. 

The medical dental roentgenologist deals with fairly exact 
method diagnosis; and only concerned arriving the facts, 
and giving the proper aid and information. free from (a) pride 
reputation the previous dental work, and from (b) financial 
interest future dental work. trained interpret and value 
the x-ray evidence; and position appreciate the method 
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- Periapical-Al bscess 9. irritation, filth . Supernumerary tooth 25. Bone tumor 
z Canal not ral , 10. Pericementitis (Lame tooth) 18. impacted 26. Reot in antrum 
3. Absorption of apex 1. m—pyorrhea 19. Fracture of jaw 27. Antral empyema 
4. Apex not filled 12. Gingivitis 20. 28. Apex amputated 
5. Apex filling projects Cavity 21.¢ a 29. Test ~~ 
6. Wire-B: in canal 14. Unextracted root 22. Pulp stone 30. Amputate 
7. Perforation of canal 15. Fracture of root 23. Bone “whorl” 31. Extraction {nsicated 
8. irritation, shell crewn 16. Unerupted tooth 24. Bone cyst 32. 


Fic. GRAPHIC AND CONVENIENT CHART FOR RECORDING DEFINITELY DENTAL 
x-Ray 


The key numbers indicate the diagnosis. 
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1, abscess 9. irritation, filting tooth 25. Bone tumor 
. Absorption of apex . Alveolar Absorption— pyorrhe: facture . empyema 
. Cav 
6. Wire-Broach ia canal 14. Unextracted root 22. Pulp stone 0. Amputate root 
canal 15. Fracture root 23. Bone Extraction indicated 
2%. irritation, shell crewn 16. Unerupted tooth 24. Bone cyst 


Shows exactly what the roentgenologist finds set x-ray films like that repro- 
duced figure report may also written detail, numbering naming the 
teeth, right and left, some will not take the time study the chart and prefer read 
the findings. The dentist receives set films, the original chart, and copy the 
report. The physician receives the set films, the original report and copy the 
chart, refers the case. The physician with this chart hand can discuss intelli- 
gently with the dentist the findings and recommendations. Duplicate charts and films 
are kept file that the case can discussed over the telephone. 
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The findings are charted figure 
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procedure that will cure the disease, whether this treatment, 
root amputation tooth extraction. 

Mistakes interpretation are always possible, but pre- 
sumed that experienced and aware the ordinary sources 
error. Dentists should aware the limitations the x-ray ex- 
amination and should use every additional clinical method available 
diagnosis. The x-ray greatest value the establishment 
diagnosis. Obviously there other method equal value. 


GRAPHIC METHOD CHARTING X-RAY FINDINGS 


method the experience the writer has proved equal the 
graphic one charting x-ray findings. this way the roentgenologist 
places himself absolutely record, that his findings can checked 
up. the dentist disagrees, can consult telephone, for duplicate 
sets charts and films are kept file the office the roentgen- 
apparently satisfied. But intelligently differs, both and the 
roentgenologist benefit the discussion. (Figs. and 10.) 


THE DENTIST SHOULD REFER HIS X-RAY DIAGNOSTIC SURVEY-WORK 
THE EXPERT 


popular use the x-ray machine dentists may prove 
great mistake, for the following reasons: 

Few dentists can take time perfect themselves technically 
get clear enough roentgenograms. There are difficulties the 
adjustment the tube and developing and drying the film, which 
determine the usefulness the film. poor film often useless. 
Few dentists will able obtain trained assistants for this work. 
x-Ray machines should not used without proper protection for the 
operator, nor should hold the films the mouth, said one 
prominent dentist did until only year ago. 

Granted even that the dentist can produce good technical work, 
and that able give attention getting good technical 
results, the matter interpretation considered. This capacity 
comes only through experience; and the mere fact that picture 
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presented the x-rayed parts does not eliminate the difference 
between amateur and expert roentgenologist. There are many 
roentgenographic variations the same thing, and only experience 
and familiarity can give proper sense values—an entirely different 
matter from being able recognize something pointed out 
expert. 

Another matter less importance division and sharing 
responsibility the case. such instances the patient has two 
trained men considering his condition instead only 
one. Presumably pays for the extra service and entitled the 
best. 

The dentist should consider the cost installing x-ray 
machine, for may equal the total cost all his other equip- 
ment. x-ray machine not like compressed air-blower. The 
dentist would use less, comparatively speaking, than any other 
piece his equipment. matter good business, does not 
pay the dentist lay out money for expensive machine, which 
then kept idle most the time. would not pay him study 
specialty which would use very seldom—so seldom that could 
not become expert it—when could have the services anexpert 
x-ray work and the advantage such diagnosis compare with 
his own. 

Psychologically one man was ever impartial judge 
his own work. Roentgenology specialty not lightly valued 
the dentist. should occupy his time with his dental work, 
while his x-ray work should done competent roentgenologist. 
This does not mean that should patronize commercial x-ray 
laboratories, where one has means knowing who passes the 
work—perhaps inexperienced, untrained assistant, coached 
some one who may but slightly more competent through previous 
training experience such work. How any professional man can 
satisfied take points and suggestions diagnosis from these 
presumptuous x-ray laboratory proprietors, one the enigmas 
the day. Professional pride, nothing else, should make him seek 
expert equal professional education and training. has 


professional pride, owes his patient the benefit intelligent 
advice. 
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passing, one should consider the legal possibilities when this 
subject focal dental infection becomes generally known the 
laity, already has some extent through popular articles 
more less merit. Law suits have been, and doubt will be, insti- 
tuted, for there accepted practice and standardization dental 
work, eminent authorities disagreeing almost every vital particular. 


SUGGESTED PROPER PROCEDURE FOR THE ROENTGENOLOGIST THE 
REPORTS CASES 


Proper procedure reporting case should protect the interests 
every one concerned and, the same time, give the patient every 
advantage the service rendered. For example: physician sends 
the writer patient x-rayed, there sent direct the physi- 
cian set films for the dentist; also copy the chart indicating 
the writer’s diagnosis for the physician’s files, with the patient’s 
other history and laboratory report. The original the chart, with 
the diagnosis indicated, sent the dentist. The patient should 
have opportunity study the report before the dentist receives it. 
This quite fair the dentist. The dentist, however, not fixed 
quantity, for the patients change dentists from time time, and 
probably more under these circumstances than ordinarily. 

Now, what are the patient’s rights? has been consulting three 
professional men and, intelligent, will observe that there 
best spirit restrained cooperation and perhaps very frank 
conclusion divulged anyone. patient’s health stake, 
should not told justifiable suspicion of, danger in, every 
diseased tooth his head? may have change dentists, due 
change residence death the dentist, other circumstances 
over which has control, may need periodical x-ray exam- 
ination. The writer the opinion that complete solution this 
problem will not obtained until becomes the custom present 
the patients copies the charts and letters from roentgenologists, 
indicating the teeth that show sufficient disease warrant extraction. 
Then, the patient desires take the responsibility retaining 
diseased tooth teeth, the dentist safe position. not 
running counter medical opinion, nor does suffer from the re- 
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proach deriving benefit from the patient’s inclinations to, fancies 
for, lot expensive treatment, performing mechanical work 
which, eventually, may more curse than blessing the 
patient. The dental profession has been through this 
minded dentists admit that such mistakes have been made, but 
many others still pursue their accustomed ways (or perhaps with 
only slight changes method) due professional inertia and lack 
courage. More frankness and will wear out the 
routine grooves that this vital matter can entirely 


constructive manner. Medicine and dentistry are moving toward 
united practice. 


SUMMARY CONCLUSIONS 


The roentgenogram, when interpreted the trained medical 
dental roentgenologist, one the most dependable means diag- 
nosis conditions that may indicate tooth extraction. 

Tooth extraction should more generally prescribed. 


present other method for the cure dental abscesses can 
guaranteed remove the focus infection that leads, may lead, 
systemic diseases. 

The trained medical dental roentgenologist, and not the den- 
tist, should the best and final interpreter the roentgen plate 
the diagnosis tooth conditions, since the roentgenologist can have 
(a) neither pride reputation the previous dental work, (b) nor 
any financial interest the future dental work, and (c) his training 
has been taken for the purpose interpretation and valuation 
x-ray evidence. 

The commercial x-ray laboratory offers unprofessional and unre- 
liable work and service, and therefore should discouraged. 

The dentist should not attempt x-ray work himself, since 
the practice dentistry itself comprehensive that requires 
the whole time and energy the dentist, allowing little oppor- 
tunity for expert study the technique and interpretation roent- 
genology that pertain his diagnostic survey work. 

The admission the professional x-ray expert, either medical 
dental, consultant, divides the responsibility for case among 
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three experts—physician, dentist, and roentgenologist—with conse- 
quent obvious advantages the patient. 

The writer offers his graphic chart means convenient and 
definite explanation diseased conditions teeth for the benefit 
the physician, the dentist, and the patient. 
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public-spirited special gifts for this purpose and from cumulative, 
permanent, endowment fund created; also from subscriptions for 
its successive from advertisements goods for sale.” 
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volume. 
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the first report this fund (page 34) specified the “total 
amount subscribed.” this and succeeding reports only the 
amount will recorded. This change our policy publish- 
ing reports has been necessitated the very gratifying fact that, 
since many the subscribers have indicated purpose contribute 
annually the fund, impossible present accurately the 
amount subscribed.” 

are gratified call special attention, below, the names 
dental business men who have already contributed our endowment 
fund and who understand that the gifts presented them will 
used unconditionally for the advancement dental research through 
the agency this and for the promotion dentistry— 
and for other purpose 


Albodon Company, West 45th Street, New York City. 

Borine Manufacturing Company, 551 West 42nd Street, New York City. 

Lambert Pharmacal Company, 2101 Locust St., St. Louis, Mo. 

Lincoln Dental Manufacturing Company, 1600 Chestnut Street, Phila- 
delphia, Pa. 

Philadelphia Dental Laboratory, Philadelphia, Pa. 


continue hope that, ‘‘after the appearance the earlier num- 
bers, when the character this JouRNAL will plainly evident, dental 
business men will generously with maintaining 
journal that will devoted whole-heartedly dental research, and 
the advancement the profession dentistry—a journal from 
which one can ever expect receive anything but information 
and inspiration that will available 


Contributions this permanent endowment fund, any 
are invited from all who may interested the welfare and continuing 
success this JOURNAL. 

drafts, New York, postal money orders should 
made payable the JoURNAL DENTAL RESEARCH, Inc., and for- 
warded the writer the address given below. 


Biochemical Laboratory Columbia University, 
College Physicians and Surgeons, 
437 59th St., New York City. 
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Massachusetts Dental Society, Boston, Mass., May 7-9, 1919. 


Harvard Odontological Society, Boston, Mass., February 20, 1919. 
Eugene Wyman, D.M.D., Editor 
First District Dental Society the State New York, New York City. 

(I) February 1919 

(II) March 1919 

(III) March 31, 1919 


Horace Howe, D.M.D., Editor 
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American Academy Dental Science, Boston, Mass., February 1919. 
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LIST THE NAMES THE ORGANIZATIONS THAT 
HAVE VOTED MAKE THE JOURNAL DENTAL 

RESEARCH THE MEDIUM FOR THE OFFICIAL PUB- 
LICATION THEIR SCIENTIFIC PROCEEDINGS 


ASSOCIATION THE ALLIED DENTAL INc. 
AMERICAN ACADEMY DENTAL SCIENCE 
MASSACHUSETTS DENTAL SOCIETY 
HARVARD ODONTOLOGICAL SOCIETY 
CoLuMBIA UNIVERSITY BIOCHEMICAL ASSOCIATION 


the case the last named organization, only the dental and 
stomatological parts its proceedings will published this 
JOURNAL. 

standing general invitation extended dental and stomato- 
logical societies, everywhere, add their names the above register. 


PROCEEDINGS THE MASSACHUSETTS DENTAL 
SOCIETY 


Editor 


annual meeting, May 7-9, 1919. Hotel Somerset, 
Boston, Mass. President George Ainsworth the chair. 

First section the proceedings: President’s annual address, 
George Ainsworth, Boston, Mass. (pages 
liv). 


PRESIDENT’S ANNUAL ADDRESS 
GEORGE AINSWORTH 


The by-laws direct that President shall the opening the 
annual meeting, subsequent his election, give concise statement the 
condition this and the District Societies, with such suggestions for im- 
provement may think Gentlemen, all the authority 
find for writing and delivering what has come designated the Presi- 
dent’s Annual Address. Since the custom seems have been established 
elaborate somewhat that designated the by-laws, shall indulge 
only very limited extent, for realize that have long and, 
hope, very interesting program before us. 

are again assembled mark the passing another annual mile- 
stone the history our own organization, now closing the 55th year 
its corporate existence, large part which comes within own recol- 
lection and membership. Having been associated, resident student, 
with one the war horses” and charter members, was pleasure 
and privilege meet, social way, many the pioneer members 
well many the more noted men the profession that time, who 
were frequently entertained guests the home preceptor. 
These early acquaintances have been source much pleasure and profit 
me, made up, they were, men sterling qualities and ability— 
men who had fought for their positions and jealously guarded their knowl- 
edge and secrets; for those were the days not far removed from the time 
when every office and laboratory kept valuable secrets under lock and key. 
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But the light more liberal brotherhood was breaking; already societies 
were being formed for the intermingling progressive thought and the 
divulgence secrets which had heretofore been held inviolate. Colleges, 
even, were being established, which were destined liberate dentistry 
from restricted service liberal profession; that today find our- 
selves, instead gropers the dark for information and development, 
members this and kindred organizations, the object which extend 
all members and associates the profession every advantage devel- 
opment higher standard. 

The organization our societies modeled after our democratic form 
government. The national body made many component state 
societies which, turn, are subdivided into district organizations, each 
division being unit with its own activities and interests, united the 
single purpose working together for the benefit the profession large. 

The Massachusetts State Society has six district organizations, with 
membership today 1092 active, honorary, and corresponding, 
making total 1128. The central district organization was divided this 
year for geographical reasons, the northern part now being known the 
“Wachusett Society.” 

the duty and pleasure your President attend many meet- 
ings possible the different constituent organizations; but regret 
say that have not found convenient attend many would have 
liked; some the other officers, however, have helped out, and 
have been most cordially and generously received. 

Inasmuch the reports have been submitted the Councillors for 
action, only brief synopsis will given here. The impression gained 
from reading these reports that the district societies are all active and 
seriously engaged their work. 

The Valley District Society shows present membership 155, gain 
seven. Two members have died during the year: Dr. George Max- 
field, Holyoke, for many years active and enthusiastic worker the 
profession and all society activities; man ability and high ideals, 
and one whose genial face and attractive personality will greatly missed. 
The other, Dr. Walter Clark, Greenfield, died France while the 
service the Red Cross. The Treasurer gives the cash working balance 
$151.20, which slightly under that the year previous, but considers 
favorable under the conditions which have prevailed, members hav- 
ing been the service with dues remitted. The meetings have been well 
attended and profitable, and the forward look encouraging towards 
steady uplift the profession. 
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The Metropolitan District Society reports very satisfactory and suc- 
cessful year, new members having been enrolled during the year, total 
membership 716. The meetings have been largely attended and the 
members have shown great interest. 

From the Central District Society also comes most favorable report 
regarding attendance and interest. 

The Western District says: officers feel that the society 
sounder basis than for some years past. The membership, though small 
point numbers, thoroughly interested and the attendance meet- 
ings always good. Financially, are good shape, the aim 
our treasurer insist prompt payment dues. During the past year 
our own members have furnished clinics the meetings and believe 
has proved very interesting and instructive.” 

Our latest addition, the Wachusett Society, sends the following: 
ized October 15, 1918, Fitchburg, Mass., with members. Present 
membership, 41, comprising practitioners Barre, Athol, Orange, Win- 
chendon, Gardner, Fitchburg, Leominster and Ayer. the busiest 
dental society Massachusetts, and has done much the 
members the profession the cities and towns that make our district 
into harmonious unit. Has proposed cities and towns the appoint- 
ment dentists Local Boards Health; has visited Gardner Insane 
Colony, and induced its director secure services resident dentist 
for that institution; has inaugurated uniform half-holiday each week. 
School dental clinics are operation three cities and towns, namely, 
Fitchburg, Gardner and Leominster; more proposed. are endeavoring 
have dentists appointed hospital staffs this district. Proposed 
holding the near future union meeting with medical society pro- 
mote better understanding between the two professions. Have established 
minimum fee list for district ‘and have but just got started.’ 

Turning now some the activities the Society during the -year: 
first and foremost our minds has been the will everything within 
our power aid our national Government her efforts assist the 
Allies win glorious victory for humanity the most terrible war the 
world has ever known. this end have contributed not only from 
our own finances but from our professional time and skill, besides the per- 
sonal services more than members the dental corps, two whom 
made the supreme sacrifice. 

The Committee Dental Education deserves great credit for organizing 
and conducting course instruction designed fit not only our men 
entering the service, but also those remaining home well, meet 
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the greater demands made upon them prepare our splendid army and 
navy men for service, and also better care for the great number sur- 
gical cases resulting from the war. The Forsyth Infirmary generously 
contributed its building for the use the committee giving this course. 

Over 700 Massachusetts dentists were voluntarily enrolled the gra- 
tuitous work putting the mouths and teeth our enlisted men into the 
best possible condition, resulting the treatment over 50,000 
all such men the Society indebted; and returns them its thanks 
and appreciation for having willingly responded upholding the tra- 
ditions the profession and State. Figures are not hand show all 
that the dental profession has done along these lines, but enough known 
show that did our part nobly and well. Now, come together 
survey the fruits our labors, not only society but nation— 
realize that “the morning light breaking,” the darkness disappearing 
all over the earth, the shackles bondage small nations being thrown 
off they step out into the light more glorious day and existence— 
what joy contemplate: earth, good will all and the 
consciousness that have done our part. Verily, with all the grief and 
terrible suffering, glorious have been alive. 

There little demand for reference the work done the Board 
Registration Dentistry, since their annual report has been sent every 
registered dentist the state, except draw attention the fact that, 
during the year, dental hygienists have been examined and registered 
the Board, the first licensed this State. Since the report was 
published, the term office the Secretary, Dr. George Payne, has 
expired. are pleased state that has been re-appointed for an- 
other term. wish also say that the finances the Board are such 
that, view the work done and the general progress all service, the 
fees allowed members the Board should advanced. recommend 
that the Society take action that end. 

fitting this time not only review the history our profession, 
that full achievement, and from acquire inspiration for further 
advancement; but, more the purpose, our duty plan for the 
future, order that may fulfill our true destiny, and avoid being led 
aside false ideals. should summarize our history could say 
that our effort has been spent alleviating suffering and repairing the 
damages caused disease. Today stand convinced that this but 
small part our work and, even though strive our utmost and 
multiply our workers thousands, can never hope make real head- 
way toward our goal. are now the midst period develop- 
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ment and reconstruction, and there are being formulated new and higher 
ideals for that have their corner stone and foundation the principles 
prevention. These are finding practical expression the founding 
such wonderful philanthropic institutions the Forsyth Infirmary and 
the establishment school dental clinics. Research work being organ- 
ized and directed our societies and institutions, the effort increase 
our knowledge science and rid our practice empirical methods. 

argument necessary prove the desirability preventive methods. 
The aid the dental hygienist will invaluable educating the public, 
and particularly the younger generation, the necessity and methods 
hygienic care the mouth. Massachusetts has always been leader 
thought and action, and the recent announcement the appointment 
“Supervisor Mouth Hygiene,” the State Board Health, Dr. 
Edwin Kent, our State Society, splendid recognition the prin- 
ciples prevention, not applied oral conditions alone, but their 
relations the broader problems health. suggested that would 
well for send formal resolution the State Board Health 
endorsing their action, and offering the moral and practical support 
this body. 

reading over the addresses previous presidents, astounding 
note the number good progressive ideas that have been advocated only 
forgotten. They gave inspiration for the moment, but were ineffec- 
tive, the main, for lack supporting action. The work this Society 
can speeded up, and made more efficient and powerful, such indi- 
vidual ideas were brought the consideration the Society for formal 
vote. The idea the matter public dental education, for instance, 
brought our attention the report the Education Committee, 
put forward several years ago the address your President, Dr. Cleave- 
land. committee could consider such questions, bring them prac- 
tical form expression and submit them the Society. Then the Society 
could appear before the national organization, any other body dealing 
with the subject, such teachers’ associations, town governments, etc., 
with definite plan action. 

remedy this situation the following amendment the by-laws 
offered: That permanent committee five appointed each incom- 
ing President called the Progress Committee, composed the 
retiring President Chairman, and the First and Second Vice-Presidents, 
ex-officio, and two other members, whose duties shall consider and 
recommend for vote the full session any suggestions made the 
President his address, any member from the floor, their 
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own initiative, which may deal with the progress the profession 
large. 

For immediate consideration such committee would recommend 
that the subject “education, both professional and public,” one 
the topics for the ensuing year, that this Society may, its next annual 
session, formally recommend the State Board Health practical means 
educating the public oral hygiene; and also urge the various Asso- 
Dental Teachers make rapid and rigid increase entrance 
requirements our dental schools, and devise comprehensive, progres- 
sive plan for curriculum that will more harmony with our ideals 
and responsibilities, and which will eventually place our educational 
standard par with that the medical profession. 

cannot close remarks without paying most just tribute appre- 
ciation for the able assistance have received from the other officers 
the Society. Dr. Boardman has been ever ready and willing, and most 
valuable helper all times. Dr. Kidd and Dr. Brown have also 
been most efficient and valuable me, well Dr. Furbish, the Sec- 
retary. might name many others having done splendid service. 
them belongs the credit for most the work, and has been considerable, 
securing our accommodations, our talent, the thousand and one things 
necessary make interesting program. Perfect harmony has 
characterized all our relations, and now extend all co-workers 
sincerest thanks. 
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ALVEOLO-DENTAL INFECTIONS, THEIR CAUSES AND 
TREATMENT 


HUTCHINSON, JR. 


CONTENTS 


the study pathological conditions arising from infections, 
essential bear mind that there are always two main factors con- 
sider, namely, attack and defense. Both these factors are generally 
multiple character; and is, therefore, futile expect correct solu- 
tion the etiology and treatment such conditions without determining 
all the factors which, combined, operate the cause. 


BACTERIOLOGY 


has been conclusively determined, competent investigators, that 
diseases the tissues surrounding the teeth are the result infection 
organisms which are common all mouths, and which produce similar 
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results other parts the anatomy. The action such bacteria gov- 
erned the same fundamental rules matter where the infection may 
occur; and mistake assume that mouth infections are any 
way peculiar and apart from those existing other regions, and look 
for specific organism. The most concise and comprehensive article 
this subject that have seen the one read Hartzell, meeting the 
American Academy Periodontology, Chicago, August, 1918, and 
published Dental Items Interest, January, 1919. The statements made 
Hartzell are based exhaustive study the bacteriology the 
mouth, and accept them conclusive. Hartzell writes follows: 


can prevented and cured. germ disease. Without streptococci 
and staphylococci, could not occur. the penetrating activity the streptococcus 
which creates the bleeding lesion, thus opening the way for the staphylococcus, which 
dissolves the tissue and creates the pocket. The streptococcus the organism which 
prepares the way for the staphylococcus. There are other bacteria importance 
connected with this process. More than per cent the growth tooth surfaces 
coccus. the per cent, per cent streptococcus; per cent staphylococcus; 
and per cent, the average amount pneumococci found these tissues.” 


The term pyorrhea can correctly applied only after pus has been 
formed. Many practitioners fail recognize that the existence pre- 
liminary stages infection serious matter and worthy attention. 
pus evidence, they say there pyorrhea and therefore 
need treatment. Many times patients have come saying that 
their dentists have told them that they were merely threatened with 
pyorrhea when, matter fact, there already existed advanced stages 
streptococcus jnfection demanding immediate treatment. quite 
possible for the destruction tissue continue, neglected, until the 
affected teeth are lost and the health the patient undermined, without 
exhibition any pus all. Any deviation from the normal should 
receive most careful consideration and treatment. for this reason 
that have chosen for this paper, the title have, instead the usual 

obvious that the successful treatment alveolo-dental infections 
should include the removal active growths the bacteria, and the reduc- 
tion subsequent growths. This can accomplished only skillful 
instrumentation the part the operator and through proper sanitary 
measures the part the patient. the mouth cannot sterilized, 
and would not remain sterile made so, useless employ other 
means for fighting the bacteria. refer especially the use any drug 
serum applied either locally systemically. The only effective way 
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prevent the growth bacteria the mouth deprive them 
nourishment, and this means the establishment and maintenance sani- 
tary conditions. This procedure, however, not any means all that 
necessary restore health when pathological condition exists, 
prevent its establishment. 


INFECTION” 


true, course, that infection impossible without the presence 
bacteria, but equally true that bacteria can successfully establish 
infection point low resistance caused trauma, where their pres- 
ence would harmless the tissue were normal condition. Although 
generally recognized that pathological conditions caused the 
presence bacteria depend for their establishment lowered resistance, 
very little attention has been given the causes lowered resistance. 
Some have claimed that systemic low resistance has been responsible, but 
clinical study has shown that such not the case except rare instances; 
and often, such cases, the systemic disturbance caused the local 
infection. This now almost universally admitted, and the systemic con- 
dition, which secondary. generally automatically cleared the 
removal the primary local lesion. This being the case, the systemic ele- 
ment may eliminated from consideration cause. 

serious infection may become established through the long-continued 
existence exceedingly filthy condition the mouth, and the cleaning 
such condition will restore health; but the majority cases pre- 
senting private practice are entirely different character. Here 
often find that certain teeth are affected while others are quite 
healthy condition, and many have been loss account for such 
differences. Invariably, such cases, the reason that trauma has low- 
ered the resistance the points infection mechanical conditions are 
such that impossible keep the part clean. safe say that 
there are few such cases which not begin with traumatic condition. 

order that may better understand the significance the situation 
well remember certain fundamental facts and not undertake 
achieve the impossible. For instance: tissue cannot made indestruct- 
ible; necrotic tissue cannot restored life, prevented from decom- 
posing the mouth; neither can health maintained tissue adjacent 
necrotic matter nor can granulations formed contact with toxic sur- 
face. Resistance depends cell vitality; cell vitality depends nutrition; 
nutrition depends capillary circulation. Whatever interferes with capil- 
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lary circulation, therefore, results lowered resistance. obvious 
that health cannot restored until all interference with capillary circu- 
lation has been removed. 

sum the fewest possible words: Health depends free circula- 
tion and freedom from attack overwhelming numbers pathogenic bac- 
teria. insure health must starve the bacteria and feed the tissues. 


METHOD TREATMENT 


view the foregoing facts the formulation correct method 
treatment becomes simple matter, but the execution such treatment 
means simple. requires experience diagnosis, and skillful 
technique, which can acquired only patient and persevering effort 
the part the operator, and possible accomplishment only one 
who has been endowed nature with the requisite inherent ability 
begin with. Some men never can learn this work; and one can 
successfully without proper training, every man who successful 
knows full well. governed the same fundamental rules which apply 
music, art, games skill, etc. 

the treatment mouth infections the one thing which unneces- 
sary for the operator consider the source infection, for the treat- 
ment essentially identical all cases. 


Causes lowered resistance 


treating mouth infections matter paramount importance the 
determination and removal causes lowered resistance. Otherwise 
only temporary relief will given and recurrent infection inevitable. 
Constant sanitary treatment may preserve health, but practical immunity 
bacterial invasion achieved only the removal causes injury. 
Chief among these causes malocclusion. this connection shall 
quote from discussion the Correspondent’s Report the Annual 
Meeting the Dental Society the State New York, May, 1915: 


have been more and more deeply impressed with the imperative necessity taking 
into consideration malocclusion the treatment oral pathological conditions. Mal- 
occlusion may not responsible for the inception pyorrhea all cases, but when the 
pathological conditions have reached advanced stage, malocclusion most impor- 
tant factor. course, other mechanical injuries the soft tissues will bring about 
pathological condition, neglected; and such injuries have occurred, the resultant 
conditions are not necessarily attributable malocclusion. 

may be, and the majority cases is, the basis all pathological 
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conditions; the cause, direct indirect, all lesions the oral cavity involving the 
teeth and their environment. Malocclusion may general individualized. the 
first place, general malocclusion conducive the establishment unsanitary conditions. 

“The next factor malocclusion that impossible for the organs perform 
their normal function. order have perfectly normal and healthy organ, that 
organ must perform its function. When function not properly performed, there 
capillary stasis, and accumulation toxins results. the toxic matter not car- 
ried away, and the tissues not receive proper nourishment for the upbuilding the 
cells, the result will degeneration the tissues, with consequent low resistance. 

“The third factor malocclusion that, the performance the act mastica- 
tion, there greater pressure certain points than others; the effect like having 
two cogwheels with the cogs unequal length and width, like having building placed 
upon piers unequal height—the stress will brought bear the high points. 

“There not, necessarily, breaking down once; the pressure may mild and 
the tissues very resistant, but everything has its breaking-point, and ultimately there 
will breaking-down resistance, and the establishment pathological condition 
through the presence bacteria which under normal conditions are relatively harmless. 
When the mouth is-normal, the resistance sufficient withstand infection; but when 
the resistance overcome, infection will occur, and the great majority cases 
through trauma that infection becomes established the tissues, causing progressive 
degeneration. Thus, points under excessive stress, trauma occurs, which the starting 
point infection. 

factor malocclusion the crowding the teeth, contraction the inter- 
alveolar plates reducing the circulation and nutrition, and making them more 
vulnerable attack. 

these are reasons why believe malocclusion the most important factor 
the establishment pathological conditions affecting the mouth.” 


Next order comes faulty dental operations, notably crown and bridge- 
work. About fifteen years ago made the statement before one the 
New York dental societies that “it would better for humanity had 
such thing ‘crown and bridge-work’ ever been invented, because 
least per cent such work faulty, and productive much more 
harm than good.” unfortunately true that much our effort along 
the line tooth restoration has resulted most serious pathological 
conditions, often causing serious systemic illness and death. This has 
been due the fact that have looked only the mechanical side 
the question and have ignored the inevitable pathological results. Now 
time for correct such errors and refrain from repetitions. When 
faulty work exists, must corrected; otherwise, amount surgical 
treatment around the teeth can restore health. 

Pulpless teeth are menace, not only the mouth, but the entire 
system. The practice pulp devitalization cannot too strongly con- 
demned, especially the case teeth affected pyorrhea. The tooth 
needs all the blood supply can get. considerable portion the peri- 
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dental membrane has been lost, there more than ever the need 
nutrition through the pulp. With rare exceptions there hope sav- 
ing pulpless tooth affected pyorrhea. the pulp alive, correct 
surgical treatment will usually followed regeneration the sup- 
porting tissues. 


Examination the mouth 


Preliminary beginning treatment, necessary make exhaus- 
tive examination the entire mouth. All non-vital teeth should 
radiographed order determine whether not they are infected api- 
cally. Hopelessly infected dead teeth must removed. impos- 
sible establish health tissues surrounding such teeth. Pyorrhea 
pockets should indicated the examination chart; crowns and bridges 
that are the cause trauma unsanitary conditions, marked for removal; 
and any other defective points noted, that nothing will overlooked 
the treatment. Above all things the occlusion must minutely exam- 
ined. This and other causes trauma must corrected before instru- 
mentation begun the roots teeth. useless, fact harmful, 
attempt surgical treatment the lesion while causes trauma con- 
tinue exist. 

Nature cannot repair the tissues after surgical procedure unless the parts 
remain undisturbed. When tooth malocclusion that sub- 
jected motion when the teeth are engaged, the result bound dis- 
astrous. well expect wound heal anywhere else, constantly 
subjected injury. rule advisable remove once all teeth, 
crowns and bridges, which are not remain, this greatly assists 
establishing improved sanitation and creates more favorable condition 
for surgical treatment. The occlusion the entire denture must then 
adjusted, grinding the teeth, that each one properly shaped and, 
far possible, put proper relation with its neighbors. tooth 
should allowed strike alone, but points contact should estab- 
lished that all stress equally distributed over many teeth possible, 
both when closed and motion. 

Often, trauma results from pernicious habit the patient, such 
grinding the teeth together, protruding the jaw that pressure may 
brought bear single point. Unless this habit abandoned 
hopeless attempt treat the case. very essential making the 
examination determine whether such habits exist, the patient rarely 
conscious them. 
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case the mouth excessively filthy, with extensive deposits cal- 
wise remove all superficial deposits without undue laceration 
the tissues and allow period rest, say three four days, before 
operating the pockets. Then, beginning given point, scale and 
curette the roots for the removal calculus and whatever necrotic tissue 
may adhering the roots, exercising great care not lacerate 
inflame the surrounding tissue. injury produced the instrument 
will result just much harm through any other source. rule 
desirable treat certain number teeth thoroughly, recording the 
nature and extent the treatment chart, and begin that point 
the next sitting, continuing until all teeth are treated. points 
inflammation continue exist evident that some irritant remains, 
some cause trauma has been overlooked, and further treatment must 
given. The roots must surgically clean, not merely mechanically 
smooth, otherwise there can regeneration tissue. The entire 
operation must performed with the utmost thoroughness and delicacy. 
The tissues surrounding the teeth may need curettement. necrosis has 
involved the bone, must curetted sometimes burred out. 

After interval about five days following the completion instru- 
mentation, all the exposed portions the teeth should carefully 
polished. The patient must receive proper instructions the care the 
mouth, including demonstration tooth-brush technique and return 
proper intervals for prophylactic treatment. 

addition the treatment for the eradication the disease, the 
mouth must restored useful condition proper mechanical pro- 
cedure, bearing mind that, health continue, nothing must done 
that will produce inflammation either through mechanical injury unsani- 
tary conditions. the dentures are put proper condition for the nor- 
mal performance function and used, the best possible way 
insure that normal capillary circulation which essential health and 
resistance. organ part the anatomy can normal unless used 
“nature intended,” because normal use necessary stimulate 
circulation. 

the tissues need artificial stimulation temporarily, well employ 
gentle massage; but must for stimulation certain point 
constructive but beyond that point becomes destructive, and degen- 
eration the tissues will occur. Under consideration should patho- 
logical tissue massaged. Such treatment would result breaking 
down the tissue and spreading the infection. must avoided 
because they devitalize tissue, thus providing more nourishment for the 
bacteria. 
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SUMMARY GENERAL CONCLUSIONS 


conclusion the subject may summed follows: 

Oral infections are the result the presence bacteria contact 
with tissues whose resistance has been overcome. 

the majority cases trauma the primary cause lowered 
resistance. 

Health may restored removing the growths bacteria and the 
resultant products, and correcting all mechanical defects that are conducive 
interference with the capillary circulation. 

Therefore, the most important purpose, from the standpoint the 
operator, the removal all local causes lowered resistance. 
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Meeting held February 1919. Academy Medicine, New 
York City. President Arthur Merritt the chair. 


Scientific proceedings. Paper Henry Cotton, M.D., M.A., 
Medical Director the New Jersey State Hospital, Trenton, 
relation oral infection mental diseases” (page 269). Discussion 
Drs. Allen Starr, J.W. Draper, E.S. Chayes, Scheiman, 
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Sniffen, White Plains, New York; and Dr. Cotton (pages 
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DISCUSSION DR. COTTON’S PAPER “THE RELATION ORAL 
INFECTION MENTAL DISEASES” (PAGE 269) 


Dr. Allen Starr (New York City): always glad attend meeting where Dr. 
Cotton reads paper, because—although regret say obliged concur some 
extent the criticism that was pronounced many years ago Weir Mitchell, that 
very little information for the general public ever came out lunatic asylum—it 
fact that from Dr. Cotton’s institution, since took charge, and from the Boston hos- 
pital over which Dr. Southard presides, there have been very valuable contributions 
neurology and psychiatry. 

Dr. Cotton has indicated the very vital distinction between mental diseases con- 
sider organic, and those consider functional; and has very wisely shown you, the 
early part his paper, that, far the question toxemia goes (and the cure 
mental diseases removing infection), naturally have eliminate from the class 
curable cases many, not all, those that are organic origin. 

not want give you lecture insanity; but, preparation for this discus- 
sion, took occasion run over the histories private cases happened have, start- 
ing with 1902, and coming down 1910. stopped there because, that time, had 
collected from private cases, where the records are pretty accurate, 100 cases 
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mental disease. that number about were the organic, incurable, type: cases 
paresis, senile dementia, paranoia. 

Then, there are the functional cases. Those reported Dr. Cotton are cases 
melancholia hysterical insanity. that type, have 100 cases, 44. You 
see the ratio the organic cases. speak this because the fact that, unfortu- 
nately when Dr. Cotton’s thoughts were first presented and got into the general journals 
the day, they were headed the startling statement that Dr. Cotton could cure all 
forms insanity taking out teeth. know perfectly well had such idea, and 
therefore call your attention the fact that only about per cent all cases 
insanity are susceptible cure. 

think must admit that manic depressive insanity quite generally curable 
disease. The reason went back 1902 histories was get the permanent re- 
sults the cases wanted discuss tonight. these, cases were the manic 
depressive type; and all recovered, except one who suicide. Some had six, 
some seven, some four attacks. The majority came during their second third 
attack. only six the first attack. course, these attacks are very characteris- 
tic, and perfectly possible recognize that person has one when you see him the 
first attack; but while you expect him recover under almost any form treatment, 
(as has been experience) recover spite any treatment, the fact must borne 
mind that recovers. must very cautious claiming that any particular 
line treatment has induced recovery from manic depressive insanity. 

Dr. Cotton may say statistics cases with recoveries were not accord 
with his; but, those cases, only were bad enough sent hospital 
asylum. The type seen the practitioner outside lunatic asylum wholly differ- 
ent from the type the asylum, because only the very bad cases are sent the 
the violent patient, the dangerous patient who wants commit suicide injure some- 
one else, dirty cannot kept home and taken care of. You see, therefore, 
all medical therapeutics, have look proposed curative methods the light 
the natural history the disease, and may perhaps allowed question the effect 
any particular method treatment. 

brought the question possible toxic origin manic depressive insanity before 
this Academy Medicine 1901. was very enthusiastic about intestinal antisepsis 
means sulpho-carbolate soda large doses, calomel and salol constantly, and 
icthyol and high irrigations. not enthusiastic now was then; because, while 
patients treated those methods recover, not believe they recovered any quicker 
than had let them alone. not much believer medication, except 
far medication builds the strength and vigor and vitality the individual. 
seems must consider that fact when consider any method therapeutics. 

have doubt whatever that manic depressive insanity there toxic condition. 
The patient will bed night after good dinner, sleepy within half hour 
after eating, sleep heavily, snore loudly and wake two, three four o’clock the 
morning, state deep depression. that time the morning, vitality its 
lowest. o’clock the morning the hour most suicides. That the time when, 
you are sensitive cold, you wake and pull the covers over you. You 
little stimulant, food, you are below par. Those patients will lie awake until day- 
light comes, and they are sluggish and depressed all the time; but little little, they 
get more food and take exercise, they become brighter and more cheerful, and eve- 
ning they will fairly reasonable and fairly comfortable. Then, they eat good dinner 
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and through the same cycle. is, day day. Such individual suffering 
from toxemia; manufactures, during the hours sleep, some poison that severe 
enough wake him up. During the day, either increased feeding, exercise, 
sunlight, will say (although did not get results when exposed patients 
blue light) somewhat changed chemically, and gets better. These facts convince 
that such patients are suffering from condition toxemia, but where that toxemia 
originates, not know. 

have been more impressed tonight the diagrams showing the relation the 
hydrochloric acid the stomach the depressed conditions, the increase hydrochloric 
acid the stomach going parallel with the increase mental restoration, than have 
been the pictures the teeth; because believe there is, all the way through these 
cases, very marked intestinal toxemia. believe, also, that the ductless glands play 
very important part. had rather interesting experience, which repeated many 
times, patient who was suffering from quite mild melancholia, and was inordi- 
nately fat. was when thyroid extract was first used fat. consented her 
desire, and that her family, reduce her fat. Knowing little less about the dosage 
thyroid than now, put her grains thyroid, three times day. the 
course short time her fat was coming off rapidly, her pulse was 120, and she began 
have many symptoms exophthalmic goitre, which, by-the-way, have seen pro- 
duced thyroid; but strange say, her mental depression entirely ceased. When 
had discontinue the thyroid treatment, account its constitutional effects, her 
mental depression was resumed. She was then suffering from her fifth attack manic 
depression. She craves thyroid when she gets depressed, she thinks counteracts the 
poison which produces her depression. 

Now, the condition the teeth. have read most the literature the nature 
systemic results ascribed infection from the teeth. have still convinced 
that abscesses the roots teeth produce such degrees infection lead the con- 
ditions described. knew Dr. Upson personally. knew about his work; have read 
his book, and talked with him about it. felt there were some elements truth his 
contention—there amount truth, probably, every serious medical contention. 
The trouble is, tend exaggerate that amount. 

objection ascribing systemic effects abscesses the roots the teeth this: 
that, every other part the body, abscess produces irritation the nerves and 
causes pain. every other part the body produces redness and swelling. The only 
other part the body where does not that the mastoid, because you cannot 
see redness there, and you cannot get swelling the bone, but you get pain. When 
abscess the size the end finger there, the pus and bacteria are absorbed 
rapidly into the blood. There reason why should not the jaw, because 
the alveolar process the same nature the bony structure around the ear. What 
you get every time those cases mastoid infection and abscess? You get leuco- 
cytosis that appears early, and definite and can watched. the case the teeth, 
you not. have been sending patients with suspicious abscesses the teeth 
Dr. Sondern for long time. said the other day: never find leucocytosis 
those cases. Why don’t there pus there, why does not show?” That 
the question put you. cannot answer it. have very little faith general 
constitutional effect poisons arising from the roots teeth. 

One most interesting and remarkable cases manic depressive insanity lived 
this city, apartment Park Avenue; big, old-fashioned house, the fourth 
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floor. There was big spiral stairway the house. was very much alarmed about 
that woman. was treating her for her fourth attack, and she was suicidal. had 
two nurses there. That woman got away from the nurses, jumped over the banister 
the spiral stairway, and caromed back and forth from balustrade balustrade until 
she fell the marble floor. not think there was square inch her body that 
was not bruised; but when she got from that floor, she was perfectly sane, and has 
been ever since. 

cannot always sure, from the fact recovery, that the last form treatment 
indicates the nature the cause the disease. 


Dr. Austin Sniffen (White Plains, Y.): The subject infections has been dis- 
cussed more than any other relating dentistry and has brought face face with 
apparently big things; has made dentistry seem responsible for physical ills 
all descriptions but has brought closer the medical profession. Now comes the 
hardest blow all—mental troubles, the most elusive, hardest diagnose, are blamed 
upon the dental profession. The “poor old dentist;” his lot indeed hard one. 

Dr. Cotton says that and his confréres x-ray some teeth, not all, because lack 
time, but that they extract every tooth that looks suspicious. This includes every tooth 
with swollen puffy gum, all capped and pivot teeth, all fixed bridge work. does 
admit that five per cent the work this character may good, but will not take 
any chances; out they go. Can there anything more terrifying and horrifying 
the dental profession than statement like that? Can possible that Dr. Cotton 
considers the human teeth little value that sacrifices them wholesale 
slaughter, just they were many pieces stone? justified? col- 
lected proof enough two three years warrant this treatment? What respon- 
sibility assume! What would become every institution should work this 
theory and, because few cases have apparently been helped, start wholesale clean-up? 

all agree that infections may cause many troubles. There doubt that cer- 
tain infected teeth should extracted, but not sure that many things now 
attributed dental infections will not disproved years come. Dr. Cotton 
sure that all the teeth extracts, which show, according radiographic evidence, 
infected areas, are positive their bacterial findings are some them negative? 
May quote from article Coriell, Baltimore (Dental Cosmos, December, 
1918): 

“During the last four five years, all know, there has been noted unusual 
number systemic diseases having had their origin from dental infections, and 
result there has been slaughter the so-called infected teeth where the diagnosis has 
been made exclusively radiographs. Having had fourteen years’ experience radio- 
graphic work, know that great many cases radiograph practically worthless 
diagnostic aid, and result this known fault, after two years experimenting 
have evolved the instrument that have called the ‘Coriell Dental Trocar,’ which shall 
endeavor describe, explaining the technique necessary for its use.” (Then follows 
description the instrument, which not necessary quote.) conclusion, 

know that impossible get uncontaminated culture from periapical tissue 
through the root-canal, and also know how difficult get one from extracted 
tooth, being almost impossible extract without contamination. have therefore 
adopted the only way possible know get culture uncontaminated, through the 
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alveolar process. will say that good many cases where have attempted obtain 
growths from teeth that were infected (according radiographic evidence) the results 
have been negative, and greater number the teeth where the radiographic evidence 
has been negative have had luxuriant growths from twenty-four forty-eight hours. 
The data that have obtained this way have convinced more and more fully that 
the radiograph great many cases worse than valueless, and unless can back 
our evidence with some definite method, such the one described, any opinion that 
may give regarding such cases nothing more nor less than guess. care 
make microscopic examination the tissue involved, can get our specimen from the 
flutes the drill, and find tissue change, plus bacteria, have 

May ask Dr. Cotton whether all the patients that receive his general cleaning 
process get well some fail respond this treatment? Are two three years 
long enough time for determination accurately that these cases will not relapse.? 

From experience twenty-three years dentist hospitals that care for the 
mentally sick, must say that Dr. Cotton’s statements startled very much. There 
was time sure, some years ago before the x-ray, when Bloomingdale worked 
the belief that extraction teeth would cure mental troubles, with the result that 
made many people toothless who, now convinced, should not have been made 
so; and who, living, are toothless yet, for people this class are not apt obtain 
artificial dentures. 

The mouths all patients should kept clean, all irritating influences removed and 
ulcerated teeth treated and filled extracted. have had many cases where, when 
absolute necessity called for the extraction badly infected teeth, the patients’ physical 
condition improved greatly—they gained weight, etc., but must say very few who were 
sent home recovered. have also seen patients with bad teeth improve. 

not alienist and not profess know much about the brain, but does not 
dementia precox start rather early life? fact, not most all mental troubles begin 
early life? not focal infection the result long standing condition badly 
filled dead tooth? Would you expect find such infections, the average, 
persons under thirty? 

know abscess may form very young person’s mouth but look for dead- 
tooth troubles young people, the average? not rather middle-life trouble 
and not the process incipient root-apex infection thing that takes years develop? 

hope the time will soon come when every dentist will feel that can look his patient 
the eye and say that the operation doing for the patient one which knows will 
never cause the patient mental physical ailments any kind—the time when can 
stand squarely our feet and feel that are help the general community and 
not menace. Until then shall not have accomplished our mission. 


Dr. Draper (New York City): suppose most you know that the custom 
among farmers stop the growth the horns their young animals applying 
little alkali. Possibly, when get this subject thoroughly threshed out, may apply 
little medication the teeth, and stop the growth the teeth, and then will not have 
worry about all these matters. 

confess Iknow very little about teeth. Perhaps know little about the alimentary 
canal. think called your attention something that has interested and 
associate, Dr. Lynch, would not amiss. course, are all dealing with single 
system, the alimentary system. The teeth are part it, the rectum part it, 
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the colon and the duodenum are parts it. Did ever occur you that that system 
the single part the body that not bilaterally symmetrical? its outgrowths 
are units. One can show that, course, starting the mouth here (illustrating 
the blackboard), and coming down the stomach. Here the liver, here the duo- 
denum, here the pancreas, here the small gut, here the large gut, here the rectum. 
each side you have singular symmetry, but there bilateral symmetric arrange- 
ment the alimentary canal. The French have called attention this, not original 
with me. 

There are four sphincters this great unit. Those sphincters are all connected 
the most marvelous and intricate system nerves. Disturbance one means dis- 
turbance the should not consider the teeth alone, and should not think 
Dr. Cotton considering the teeth alone. considering the teeth very important 
part this great system. There abundant evidence show that when the teeth, 
tonsils and stomach are infected, there extensive, variable, and absolutely incom- 
prehensible, infection the aboral portion the entire alimentary canal. 

this meeting does nothing more than show the necessity unification the work 
the dentist and the neurologist, will very great importance all. 


Dr. Chayes (New York City): This not paper virtue which the 
medical and the dental professions can any way divided. Dr. Sniffen feels very 
badly because the so-called condemnation Dr. Cotton heaped the teeth and the 
human mouth, but not believe that that was Dr. Cotton’s intention. think Dr. 
Cotton mistaken the reason why teeth with gold crowns and bridges bring about 
focal infection. should look for the intervening mucous membrane that ren- 
dered static the midst dynamic organization. That particular static area becomes 
ready prey infection. 

want you dentists, and also the physicians present, take good mental look the 
dental apparatus that comes under your observation now-a-days. You know that the 
teeth normally are arranged such way that every tooth moveable within certain 
orbit motion. must guided the natural laws which, know, apply the 
human mouth. cannot take human being—a dynamic organization—and render 
anything situated within that organization static and hope will escape disease; yet that 
the condition resulting from the use fixed bridges and the usual gold crowns. 
want tell you that this paper will result great deal good for the dental profes- 
sion, and through the dental profession, for the public. about time that the medical 
and dental professions were wise enough admit, Dr. Starr did, that many 
would better work, occasionally, “kept hands and did not always 
harp the pseudo-fact that Nature unaided fails. 

not believe was the extraction those teeth that got those patients well. 
think that during the extraction those teeth, the patients received either pitui- 
tary, thyroidal adrenal shock which, some way, reestablished the natural 
harmony among the ductless glands; perhaps induced greater less amount 
pituitary hormones thyroid hormones adrenal hormones, the case may be. 

can, dentists, produce great many cases digression from the natural; and 
because disregard the relationship that exists between molar and molar, 
molar and bicuspid, bicuspid and cuspid, cuspid and tooth, and on. 
interference with the natural interrelations these teeth, inhibit the amount 
nutrition that should flow through the tissues which invest them and lay these areas 
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open infections that are always with us. does not take particular type bac- 
terium cause such infection. different areas bacteria would develop according 
the nature the ground which they fell. one carried his arm sling for 
time, would subject atrophy. you put gold shell-crown one tooth and 
impinges the freedom the next tooth, and thus restricts its own orbit motion and 
diminishes the orbit motion the other teeth—if you thus inhibit the amount 
motion that each tooth should enjoy force move any direction other than 
that its predestined orbit (as you fixed bridgework)—you render that particular 
area liable infection, virtue interference with its nutrition. You cannot that 
without paying the price. 


Dr. Scheiman (New York City): would like ask Dr. Cotton question. 
With your latest improved methods examination and treatment, what percentage 
failures you have, expect have, the cases you select? assume that when 
cases come the hospital, you select some probable cases that are good enough for 
trials your new methods. Therefore, ask, what percentage failures you still 
have regards recovery spite your improved methods? 

our dependence the x-ray fact importance often overlooked the search 
for infectious foci, namely, that many teeth the mouth may non-vital and show 
nothing abnormal the radiograph. there great percentage failures, any 
percentage failures, from Dr. Cotton’s method, may due that fact—that the 
radiograph does not always show infection. 

Dr. Starr said that, some years ago, used various intestinal cleansers order 
cause improvement the condition his patients. spoke those cleansers 
having been assistance. Later, said, discarded them. seems over- 
looked the fact that these patients were being infected, and that the cleansers was 
using were doing good work constant elimination. While not want pose 
authority, not quite agree with Dr. Starr’s comparison between the granuloma 
and the abscess the ear. The granuloma very low grade toxin-producing structure, 
and must accept the fact that does not produce pain swelling. 

would like remind Dr. Sniffen, who condemns Dr. Cotton’s papers broadly, 
that forgets that the new and present field the dentist prevention, not correction. 


Dr. Machat (New York City): have listened interesting discussion 
upon epoch making subject. dentists have always associated dental aberra- 
tions, particularly impactions, with conditions neurosis and psychosis, especially 
since the publication the late Dr. Henry Upson’s findings. The essayist this eve- 
ning presents another etiologic path for the causation psychosis. This greatest 
interest since, firstly, the evidence points again pulpless teeth the source 
the disease and, secondly, because the data which lead these conclusions have been 
obtained the study large number hospital patients. 

For some time past have been concerned with this phase dental responsibility. 
heard Dr. Cotton’s investigations; and about two years ago planned out 
Trenton see Dr. Cotton and inform myself his work. Somehow that opportunity 
did not come and thankful for the instructive paper signifi- 
cance that must redouble our efforts the investigation, recognition and 
elimination dental foci infection. trust that closing, the essayist will dwell 
more upon his experiences relative dental impaction direct etiologic factor 
psychosis. 
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appears that the x-ray the chief agent upon which Dr. Cotton relies for dental 
diagnosis; and yet know that its failures often defeat the purpose which set out 
do. practice the electro-diagnostic test primary importance. find that 
diseased and devitalized teeth might best diagnosticated. This test should 
even greater interest the neurologist and psychiatrist, since this means irritability 
and reflex could very finely tested. 

Great stress has been laid upon the endocrins being directly responsible for most 
ailments. While not underestimate the importance the hormones, cannot 
accept such sweeping statements. Rather, opinion—and believe also that 
conservative endocrinologists—that ductless glands may secondarily involved and 
turn react upon other parts. 

Dr. Starr dismisses the matter what characterizes one 
great significance, since—as says—these not give rise the marked clinical 
symptoms that obtain abscesses elsewhere the body. True, but our main subject 
does not deal with abscessed teeth. The pathology and course true dental abscesses 
too clear need wide discussion. are chiefly concerned with dental infection 
the low grade variety. Far more insidious and elusive are these than the lesions which 
are ushered with symptoms attending true dental abscesses. diagnostic impor- 
tance the blood picture which characterized, the case acute subacute abscess, 
leucocytosis, ranging, not infrequently, from 10,000 25,000. Again, the bac- 
teriology notably different. Pus always found, the result the successful entrance 
into affected area pyogenic organisms, such Staphylococcus albus, and aureus, and 
Streptococcus pyogenes. Streptococcus brevis, chiefly the viridans—the anhemolytic 
and non-pyogenic variety—is found the apices devitalized teeth that give his- 
tory trouble nor extensive alveolar involvement. These foci are constantly under 
tension due occlusal stress, and their infectiousness should serious consideration. 

Rhinologists, otologists and laryngologists who have studied this source infection, 
insist upon the eradication these foci before operating upon lesions within their 
specialty. 


Dr. Currie (New York City): very fortunate having been associated 
with Dr. Cotton during the last three years his work. Dr. Cotton not radical 
reads. dealing with the abnormal—the type cases not see our pri- 
vate practices, generally. After careful investigation, agree absolutely with him that 
infected teeth should removed, and case have failed obtain marked 
improvement. endorse practically everything Dr. Cotton has said. 


Dr. Cotton (in conclusion): must say feel have been treated very mildly, consider- 
ing so-called radical ideas. Dr. Currie mentioned very good point. not think 
anyone this room, including the gentleman from White Plains, has seen the type 
cases see. might have cited many more cases than did. anyone wants take 
the time for the purpose, can convince him. 

had patient who had been White Plains for two years. She had four five 
attacks. She came 1910. considered the case one dementia precox; 
was diagnosed White Plains. She was the hospital six years. She was impul- 
sive and violent and had kept the worst ward. She was dirty and nothing 
could done with her. About November, 1916, while was going through the grounds, 
saw this patient there, walking around. was very much surprised, because the last 
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time had seen her she was very bad condition. thought she had gotten out un- 
observed and that was duty see that she was taken care of. spoke her. 
She laughed and said: “Don’t you know I’ve had parole for week?” talk with 
her found her normal. She went home month. What happened that patient 
was this: had dentist that year who was rather energetic, and sent him through the 
wards looking for bad teeth. (My assistants told was wrong—they used giggle 
every time looked the teeth.) The dentist found this woman. badly infected 
capped molar was her mouth. took three days get her condition put her 
into the dentist’s chair. The tooth was extracted, and the patient got well, and 
well to-day. 

all realize that the question internal secretions plays very important part. 
believe with Dr. Machat that internal-secretion disorders are secondary the infec- 
tion. cannot give you the reasons, not want into that now. 

The question focal infections will, course, always cause discussion and always 
difference opinion. convinced, personally, think most you are, that 
focal infection real thing. Because chronic infection does not cause pain swelling, 
particularly dangerous. patient does not complain pain, the dentisi will not 
look for it. the tonsil does not cause discomfort, the physician will not look for it. 

did routine blood examinations all our cases. found that, where there 
was low grade infection, there was high lymphocytosis and low leucocytosis. 
possible that the primary thing the infection and that disturbances occur; and that, 
some cases, glandular therapy produces results, and other cases building the 
patient induces recovery. Our cases get well. have high recovery rate 
any private hospital the East. Our cases, when put bed, get well. like 
patients with rheumatism, who may get one attack and never get another. Others have 
recurrences, just Dr. Starr says; but have many recoveries. want say manic 
depressive cases not all recover. found 100 cases ten years that were still 
the hospital. They had not gotten well. You may say was dementia precox, what- 
ever you like. Those are the patients that ought get well. 

These cases were not selected. patient that comes goes the dentist the 
next day. The case may clear the next week, may take three months clear 
the toxemia. The cases that have not recovered this period are the ones which 
have not been able all the work involved our treatment. have had 
perhaps 180 cases since April, that should recover. found that 100 those not 
even the tonsils had been examined. quite number the other cases the tonsils 
were reported bad, but were not able give them attention. Many them have 
not had their stomachs examined. have about 800 patients. have only four 
assistants besides myself, instead eleven, and has been physically impossible 
the work. 

could cite many cases where the teeth alone were the cause. Whether was low- 
ered vitality that allowed the infection come up, and they could not adjust themselves 
the environment, cannot explain. Possibly internal secretions were involved. 
cultured every tooth took out, and believe were careful men could be, 
though nobody believed the idea first. point culturing all those 
infected teeth and the unerupted teeth. 

not want anyone think blaming the dentist for the existence unerupted 
wisdom teeth. cannot blame the dentist for the condition people who would not 
dentist and take care their teeth. But believe ill-fitting, poorly crowned 
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teeth, pivot teeth especially, and fixed bridgework, are not right. (Applause.) That 
not original with me. The best men the dental profession say that. made the 
rounds the government hospital Washington with Major Mitchell. saw prob- 
ably cases. condemned the teeth every patient’s mouth. did not wait 
for it, although would have done so. 

have taken out about 5,000 teeth since July 1918 averaging about four five 
teeth patient. Some lose only one, some perhaps lose all. 


II. Meeting held March 1919. Academy Medicine, New 
York City. President Arthur Merritt the chair. 

Scientific proceedings. Paper Rosenow, M.D., Professor 
Experimental Bacteriology, University Minnesota (Mayo Foun- 
dation), Rochester, Minn., ‘‘studies elective localization; focal 
infection with special reference oral sepsis” (page 205). Dis- 
cussion Drs. Charles Krumwiede, Jr., Ottolengui and 
Kauffer, New York City; and Dr. Rosenow (pages 


DISCUSSION DR. ROSENOW’S PAPER “STUDIES ELECTIVE 
LOCALIZATION; FOCAL INFECTION WITH SPECIAL 
REFERENCE ORAL SEPSIS” (PAGE 205). 


Dr. Charles Krumwiede, Jr. (New York City): had known, when was asked 
discuss this paper, that Dr. Rosenow was going present data selective localization, 
think should have declined the invitation, for when work this character pre- 
sented, almost impossible discuss without having done considerable work 
along the same line. There are, however, one two phases the general subject about 
which should like speak. One the search for local causes systemic disease. Too 
frequently forgotten that the mouth not the only place search; and further- 
more, that apparently obvious deduction the character the lesion may 
incorrect. striking example own experience was man giving history 
arthritis and also gonorrhea. The most obvious conclusion would have been that 
had gonorrheal arthritis. was found, however, that gave, repeatedly, negative 
complement-fixation tests for gonorrhea. small amount pus obtained pro- 
static massage only streptococcus was found. the absence any other determin- 
able lesion, the deduction that his arthritis was due streptococcus seemed justified. 
Other less easily found areas localization are undoubtedly overlooked and especially 
where the purely dental history the case receives the major attention. 

Another point which should like refer the existence one probable source 
error, the use cultures for diagnosis, the deduction that cultivation Strepto- 
coccus viridans from focus proof that the local focus has been found. dental 
work only ideal conditions extraction will prevent contamination from the oral cavity. 
Streptococcus viridans the predominant, cultivatable oral organism; and with 
tooth not easily accessible, even with tooth ordinary accessibility, the chances 
contamination are very great—greater, believe, than the dentist realizes willing 
admit. very small series cases studied collaboration with Dr. Merritt, 
was very interesting find that several races streptococci could distinguished 
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apparently pure culture Streptococcus viridans obtained from teeth that were ex- 
tracted because the occurrence foci infection their apices. The number 
races, this small series least, bore direct proportion the extraction conditions. 

feel that ought also protest against the common statement that pure cul- 
ture” was found. All that justified with the methods usually employed state- 
ment that only streptococci were found. mixture races the same species not 
“pure culture.” The physician falls into the same error when says excised tonsil 
yielded “pure culture” Streptococcus viridans, and when makes the deduction 
that the systemic condition, therefore, was due tonsillar infection. Several races 
may have been present. 

seems forgotten, not appreciated, that the term 
term that applies freely large group cocci, group which extremely 
heterogeneous character. Streptococcus viridans not distinct type like the typhoid 
bacillus, all which are alike. 


Dr. Ottolengui (New York City): believe that the essayist has satisfactorily 
proven, according notions proof, which perhaps are rather exacting, the elective 
affinity the streptococcus group; but not think that has quite proven some other 
things. the first occasion when publicly asked question this subject, was 
told afterwards friend that sympathized greatly with for having asked such 
very ignorant question; and yet find to-night that the great scientist has admitted 
that proposition sometimes correct. Many you were present when asked: 
you have focal infection the end tooth, and heart lesion, how you 
know the bacteria the end the root did not travel from the heart, instead the 
other direction?” 

To-night, have been beautifully shown that teeth may infected from the system. 
The best example transplantation microérganisms recovered from ‘diseased teeth, 
when planted animal, produced diseased teeth. There corroborative fact that 
know matter clinical observation, that perhaps cannot prove; yet all 
know it. know that the first epidemic grippe, and during the recent epidemic 
influenza, there were epidemics diseased teeth. There must some association. 

One the questions asked the last time exposed ignorance, going 
ask now the presence the master. not quite comprehend the logic the 
deduction which made this way: Taking culture from focus infection, par- 
ticularly mean the end root, transplanting that directly into the blood stream 
animal, and producing that animal the same systemic lesion which was present 
the individual from whom the bacteria was taken, said prove that that original 
infection might have been caused the same manner. Doctor Rosenow did defend 
himself from the accusation overdoses; but does not seem that this the 
same kind inoculation. does not seem quite the same believe that infec- 
tion from the end root reaches the heart, believe reaches the heart when 
planted directly the blood stream animal. The nearest approach expla- 
nation that the beautiful example the granuloma, where colony was invited 
form, and were told formed the point organizing blood vessel; per- 
haps, the essayist would tell us, that enters the blood stream the same way. so, 
that revises the original proposition, when were told was not bacteremia, but 
toxemia, which distributes disease from focal infection. must unlearn to-day what 
learned yesterday. 
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not denying, and never have denied, that these lesions may result from focal 
infections the ends teeth. You will remember the last time spoke here, the main 
motif argument was that the word should used, and was great 
pleasure hear the essayist use that word throughout his argument. 

There another point would like call your attention to—I borrowing this 
from someone else, Mr. Herdling. are all starting with the focal infection; but why 
the focal infection? Why does man have focal infection? During one the great 
cholera epidemics, great French savant ate, drank and swallowed material that was 
infected from cholera, and did not get it. Why? Because was immune that 
germ. What does immunity any these infections mean? too late, and 
not want into discussion the opsonins, the antibodies, the receptors and the 
effect the phagocytes; but believe can sum saying that when every organ 
the body functions 100 per cent there vital resistance, and the immunity that body 
will 100 per cent; yet method cure, doctors are constantly mutilating the mas- 
ticating apparatus, and destroying the beginning assimilation and metabolism and 
want much live to-day, that forget what believed yesterday. not 
very long ago that had some very interesting experiments and research work 
experts and were shown here that examination feces these experts would 
make possible for them tell that single tooth had been extracted, and was 
possible for them tell the nature the detritus which should have been digested, 
and was not, when this food had been masticated china teeth! Yet are told to-day 
men can get along it. (Laughter.) 

going close with one more protest. heartily and wholly with the essayist 
his summing up, where says that the presence focal infection and systemic 
infection you have right take the life your patient your hands. Take your 
own life your own hands, you wish, but where you have doubt your ability 
cure infection, remember you can always cure with pair forceps, and give the 
patient chance. But where you have recognized systemic infection, believe that 
the American dentist able cope with the situation, and take care those teeth, and 
let the man chew with his natural organs. 


Dr. Kauffer (New York City): discuss paper that goes deeply this into 
one the most complex dental problems, requires time, study and careful considera- 
tion, especially when presented careful investigator Dr. Rosenow. 

mouth diagnostician the Department Dermatology and Syphilology the 
Vanderbilt Clinic, has been privilege examine the mouths many patients 
with various cutaneous diseases. series 1,100 cases found the mouths 
edentulous. 276 mouths (25 per cent) infection was found clinical observation, 
though most cases the mouths were not x-rayed. 823 mouths (75 per cent) 
either pyorrhea apical abscesses were seen. 728 mouths (67 per cent) pyorrhea was 
noted. 295 mouths (27 percent) there were apical abscesses; probably many more would 
have been found, full x-ray examination had been made every case. Many the 
patients whose mouths infection was found, were children, thus making the per- 
centage greater among the adults. These findings might support the opinion that the 
mouth more susceptible than normally infection patients with skin disease. 
more logical, however, assume that mouth infection predisposes causes skin 
disease. The discovery large percentage mouth infections this class patients 
message warning the dermatologist. 
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Sometime ago planned study about 100 cases which each patient had skin 
disease, and the mouth presented apical abscesses extensive pyorrhea around gold- 
crowned teeth post-teeth, assuming that this kind dental work causes such infec- 
tions. the case each such tooth, the infection probably began shortly after the 
dental work was done. Although some may take exception assumption that 
the dental work caused the infection, were obliged determine, possible, whether 
the mouth infection antedated the skin disease not. the dental work antedated the 
skin disease, the subsequent clinical history would probably show association, 
any existed. (From experience with bridge-work seen clinics safe conclusion 
that infections started shortly after the bridges had been placed position. cordially 
invite the skeptical clinic any Friday afternoons view there the gold-studded 
mouths the poor.) 

the history each patient would have followed for from one three months 
after the mouth was made clean, order sure that the skin disease was cured, and 
expecting get out touch with about per cent the number, selected 118 cases for 
study. was able follow 115 these.cases, upon which this report based. 
each these 118 cases (all with dental infections) the dental work antedated the cutane- 
ous disturbance. The infected teeth each case were either extracted and the sockets 
curetted, operated upon and the foci surgically removed. Smear cultures were made 
and record kept the organisms found. Most these patients had been receiving 
the usual cutaneous treatment the clinic, but they were either failing respond 
treatment suffered frequent recurrences. Some were new cases and received 
other treatment than mouth hygiene. were found cases—in cases 
pure culture, associated with other organisms. were found 
cases—in cases pure culture, associated with other organisms. Unidentified 
were found cases. Diplococci were found cases—in cases pure cul- 
ture, associated with other organisms. the cases the streptococcus group 
where other organisms were found, the latter were staphylococci, were Gram- 
negative diplococci and was Gram-positive diplococcus. the cases the 
staphylococcus group where associated organisms were found, all the latter were 
streptococci. 

the 115 cases which the mouth was made clean, cleared without any other 
treatment, and there was recurrence three months (the period observation), 
while others showed improvement, the intervals recurrence being farther apart 
the lesion less severe. Thus, cases out 115, per cent the patients with 
skin diseases, were definitely benefited the removal mouth infection possible 
focus. course, skin lesions, many which could not possibly associated with 
infecting nidus, were not included this group. the cases which cleared up, 
streptococci were found 16, staphylococci and Gram-negative diplococci 
However, each the last cases, when transplant was made blood-agar older 
growths, got Gram-positive streptococcus. believe the should 
originally have been placed the streptococcus group, autogenous vaccine from 
streptococcus gave marked skin reaction the five cases involving the diplococcus. 

cases the same class skin disease, which cleared after cleaning the mouth, 
found different organisms the mouth foci different patients. For instance, 
one case acne vulgaris found Streptococcus viridans the apical abscess, and also 
the acne pustule, most unusual combination. This case cleared up,.as did another 
where found staphylococcus the apical abscess, also uncommon finding. 
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The fact that cases the same cutaneous disease cleared when mouth foci were 
removed, although the organism the mouth foci that probably caused the skin disease 
was not always the same, led conclude that, toxin bacterium being the irritating 
cause, there must similarity between the toxins various organisms and the organ- 
isms their proteins. The finding that some abscesses with staphylococ- 
cus streptococcus, both, not produce cutaneous manifestations, suggests the 
theory that two things are necessary for referred symptoms, namely, certain product 
within the soil (in this case the skin) and toxin bacterium the blood stream. 

See figures illustrating some the facts stated above. 


Dr. Rosenow (in conclusion): Dr. Krumwiede’s point emphasizing the need for 
great care making cultures from variqus dental infections isa good one. conclude 
that certain systemic disease due streptococcus because this organism found 
the focus and the tissue course regarded only suggestive evidence. But 
when has been shown that the two strains are identical and that both tend repro- 
duce lesions animals intravenous injection, and when has been shown that the 
lesions contain the organism, and that the organism cultivated from these lesions again 
produces the disease reinjection, difficult, seems me, draw any conclusion 
but that the organism bears etiologic relationship. The methods which have devel- 
oped, given the paper, can leave doubt that the organisms obtained from the 
foci were not contaminants. 

regard the question raised Dr. Ottolengui pointing out the difference be- 
tween the injection the bacteria intravenously and the conditions hand patients 
harboring focus, might say this: The focus infection present all the time; and 
the bacteria, have shown—even chronic foci—are closely associated with the 
areas showing active reaction, they are lodged near newly formed blood vessels, and 
hence are not encapsulated thick layer fibrous tissue such usually thought 
the case granulomata. The lack symptoms the light these findings should 
regarded evidence ample drainage these areas into lymph channels the 
blood stream rather than evidence the complete dormancy infection. the 
case the artificial injection, the dose applied for maybe fifteen seconds. From the 
focus the absorption the toxic products living bacteria may continue more less 
constantly. The experiments with small dose contained the pus from tonsils, di- 
rectly injected into animals, prove that the organisms grown focus possess elective 
localizing and infecting power. The positive results from intraperitoneal injection, 
simulating the focus more closely that the bacteria must pass through least two 
membranes before they can lodge and produce lesions the specific tissue, may 
regarded sufficient evidence that the same thing can occur from Experi- 
ments animals large scale, involving the introduction bacteria known have 
specific infecting powers when introduced into the root canals, might throw valuable 
light this subject. 


Dr. Ottolengui: You get negative results. 


Dr. Rosenow: The experiments animals now record, which have been done this 
manner, may regarded proving nothing except that the bacteria usually had 
infecting power. The many instances where virtually this type experiment has been 
done humans, where local infection has certainly been induced and which sys- 
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AND APICAL ABSCESSES. THE ACNE WAS CURED AFTER EXTRACTION 
TEETH AND SURGICAL REMOVAL THE ABSCESSED TISSUE 


Fic. ACNE VULGARIS. STAPHYLOCOCCI WERE FouND APICAL ABSCESSES. THE 
CLEARED AFTER THE was MADE CLEAN 
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Fic. WERE APICAL ABSCEsS. THE SKIN 
CLEARED AFTER THE ABSCESS WAS ELIMINATED 


Fic. ERYTHEMA. STREPTOCOCCI WERE APICAL ABSCESSES. THE SKIN 
AFTER EXTRACTION THE ABSCESSED TEETH 
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WAS CURED SURGICAL REMOVAL THE APICAL ABSCESS AND 
ADMINISTRATION AUTOGENOUS VACCINES 


a 


Fic. WERE APICAL ABSCESS. THE ABSCESS 
WAS SURGICALLY REMOVED. THE SKIN SHOWED IMPROVEMENT, 
AND THERE WERE SKIN REACTIONS WHEN AUTOGENOUS 
VACCINE WAS ADMINISTERED 
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temic lesions have occurred that were relieved following removal such foci, should, 
the light the experiments, sufficient satisfy the most skeptical the causal 
relationship. 

Not too much reliance should placed the radiograph. negative finding does 
not prove anything and does not mean all that infection not hand. This was 
well shown the case pulpitis, dental neuritis and myositis; also the case where 
the x-ray the tooth that had been devitalized many years previously showed rare- 
faction over the apex and where cultures from the root-canal filling showed streptococci, 
where the canal was successfully sterilized, but where extraction small granuloma 
was found contain pure culture streptococcus which produced appendicitis and 
other lesions after intravenous injection. 

The case which Dr. Ottolengui mentions much the point. Everyone, course, 
opposed the wholesale removal teeth which can properly saved. The effort 
which making trying save the teeth his patients commendable and one 
worthy trial, provided that the pulpless teeth extracted the event that the com- 
plement-fixation test for Streptococcus viridans remains positive, that the patient con- 
tinues have anemia, after all these root canals have been and refilled, 
and has been proved that the x-ray films for all are negative. course assumed 
that foci outside the dental area and other causes have been eliminated. 

Regarding the question what with pulpless teeth, the light the experi- 
ments and the clinical facts now known, safer err the side extraction; for 
common observation that individuals advanced age, who have worn artificial 
teeth for number years, are better health rule than individuals correspond- 
ing age who have retained defective natural teeth. case point the following: 
woman middle age with badly infected teeth, infected tonsils and typical symptoms 
exophthalmic goiter, gained pounds weight, and the infection the tonsils and the 
symptoms exophthalmic goiter disappeared, during the two months intervening when 
she was “gumming” her food; and she has remained perfectly well for the past five 
years. 

must not supposed that, eradicating all the foci infection about the teeth, 
your patient will thereby free from disease. Other foci and other causes miy 
hand producing ill health. The importance maintaining high level general 
resistance through properly balanced diet, hygiene, and fresh air, must not lost 
sight of, but every effort should made prevent and cure, far possible, foci 
infection which would constantly tend break down this resistance. 

The results reported Dr. Kauffer are most interesting and indicate very close 
relationship between focal infection and certain diseases the skin. 

Mistakes diagnosis, such are illustrated the case supposed gonorrheal 
arthritis, mentioned Dr. Krumwiede, are bound occur, and will continue 
occur long the dental and medical professions are far separated. They must 
come closer together. The opportunity the medical and dental professions for 
eration, for doing good humanity combined effort along these lines, is, sure, 
very great indeed. 


{ 
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Meeting held March 31, 1919. Academy Medicine, New 
York City. Vice-president Kemple the chair. 

Scientific proceedings. Paper read Bissell Palmer, Jr., 
New York City, formerly Captain, Dental Corps, 27th Division, 
problem pulpless teeth under military conditions” 
Gillett, Tracy, and Andrew Asch, New York City; Col. 
Scott, D.C., A.; and Dr..Palmer (pages 


DISCUSSION DR. PALMER’S PAPER “THE PROBLEM PULPLESS 
TEETH UNDER MILITARY CONDITIONS” (PAGE 315)! 


Dr. Rhein (New York City): discussing this paper, wish say that 
full accord with Dr. Palmer. careful perusal our literature demonstrates the fact 
that, going back far records are available, celebrated physicians delineated the 
symptomatology diseases that they traced, exclusion, diseased teeth. These 
clinical findings, recorded all eras, have been explained modern scientific laboratory 
research. has been shown that metastases every nature can often traced 
mouth infections. 

considering the question caring for the teeth our soldiers, let divide mouth 
infections into two classes. 

(1) General infection; caused pathogenic hemolytic bacterium, which evi- 
denced the presence pus some form other. may alveolar abscess, 
some form suppuration designated pyorrhea alveolaris. All types this class 
infection are more less amenable treatment that can administered the dentist 
under ordinary conditions, and more less easy for him determine whether the 
forceps should used. 

(2) Dental focal infection; the foregoing conditions not prevail. Recently, wrote 
that reasonable definition our present understanding focal infection would 
localised area tissue filled with pathogenic where, account 
physical reasons, natural drainage impossible.” most instances, the infecting organ- 
ism attenuated member the streptococcus group, the non-hemolytic kind, 
which Streptococcus viridans the most dangerous variety. 

Scientific research daily bringing fresh evidence the worthlessness palliative 
treatment cases the second class. There present the periapical region habita- 
tion pathogenic that never produce suppuration locally and, conse- 
quently, are not accessible. They do, however, send out pernicious type toxin 
would emanate from ‘pus derived from the same source. These toxins eventually 
break down the normal condition the organ selected for attack. unnecessary 
call your attention the elaborate technique, the painstaking asepsis, and the enormous 
amount time required prevent tooth attacked from becoming menace the 
physical welfare the individual. 


The chairman, and all who participated the discussion, expressed the spirit 
cordial which Dr. Palmer’s return was celebrated.—(Ed.) 


was generally conceded that dental work thischaracter would be, except special 
cases, impossibility the army. Notwithstanding the menace, efficiency and 
health, such infected teeth soldiers, great objection was raised against the practice, 
followed Palmer, extracting all such teeth. Disagreement with Palmer’s practice, 
those who refuse accept the fact baneful effects focal infections, can readily 
understood, but the number men who could placed this class was small that 
was negligible. When, however, discovered that Palmer’s practice was being seriously 
objected large number our very best dentists, who thoroughly believe in, and 
accept, the doctrine metastasis resulting from focal infection, was dumfounded. His 
views were logical! Since the full fighting value each soldier depended the 
elimination all forms toxemia, was puzzled for long time discover why these 
men objected his procedure. 

While the results this terrible war have undoubtedly broadened and elevated the 
ethical standards the world, are still far from millenium. The one great duty 
the physician serve the community through the individual patient, without regard 
self-benefit. The courage the physician any specialty equals that the most 
heroic fighter, when boldly and fearlessly takes, against formidable opposition, the 
stand that believes right. find our returned wounded heroes casting any 
aspersions their officers because they are wounded? No! The world has never be- 
fore seen such exhibition self sacrifice the individual for the benefit the whole. 
When you speak them they want sympathy; they simply glory the fact that 
they were able their bit any cost—for the benefit all us. 

What you think found the reason why men our profession objected the 
wholesale extraction the infected teeth that each soldier would really fit 
“over the top?” Why did they advocate form palliative treatment which they 
must have known would prevent the sufferers giving their best the cause? was 


the fear public criticism American Dentistry for extracting many teeth—this 


appeared the underlying reason. One man said me: say when 
asked why permit many teeth extracted?” 

ever man’s position was vindicated the eyes physician, Palmer’s was last 
Tuesday. Watching the parade the “27th,” from start finish, appeared 
amiracle. they paraded Fifth Avenue, wounded well those sound limb and 
body, they looked like host athletes, trained the hour and just about enter the 
conflict. Would this splendid body men have looked like this if, down Camp 
Wadsworth, their dental focal infections had not been thoroughly eliminated? 


Dr. Dunning (New York City): The problem that Dr. Palmer presents almost 
entirely military one. Recently the wife French army officer told that since the 
outbreak the war, there have been, average, 30,000 men daily out commis- 
sion, the French army, because defective teeth. That serious military weakness. 
When countries are war, they cannot afford have their armies handicapped that 
way; and seems me, after viewing this subject from the military standpoint, 
not question the individual all—it question the welfare the service. 

France, man gets run over the street, fined for being run over; 
not supposed get run over. must see that not run over; and fined, 
not apt run over again. 

That the attitude the army—the soldier must fit, matter what his feelings 
are the matter; and when you consider that the soldier going forth serve his country 
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has signed his life away for the cause which undertakes, and does gladly and gen- 
erously—if willing sacrifice life limb, surely need not greatly concerned 
about the loss several diseased teeth. other words, the proper attitude the 
soldier, strikes me, should one indifference regarding the decision relation 
his dental members. 

make this point, because the criticism that has been made—that seems shame 
that man should lose tooth which diseased, simply because several hours cannot 
spared for the treatment that tooth. course, civil life, would very 
wrong sacrifice that tooth, but are talking about military condition which can 
met only radical procedure. 

Recalling conditions during the Spanish-American War, when enlisted men received 
practically dental treatment, and considerable percentage were constantly unfit for 
duty from dental troubles, and then hearing to-night the report that practically man 
this great 27th Division had excused from duty, was incapacitated account 
his teeth during those crucial hours when the world was being saved from destruction, 
tell you, friends, makes one feel like standing and cheering! great piece 
work; great change for the better, our times. 

When the subject taken from its military setting, and come back our daily 
problem the treatment pulpless teeth civil practice, face wholly different 
subject. present the conscientious operator who undertakes root-canal work ap- 
palled the difficulties meets and must overcome, order his work with any 
degree satisfaction himself scientific man. 

Many wonder whether the root-canal operation going sanctioned 
wise operation time come. Personally, this moment, however, feel is; that 
many teeth, particularly those which are not infected, can properly treated and saved 
—and should be, possible. Unfortunately, cannot denied that the com- 
munity large, our present technique prohibitive, and where cannot carried out 
properly, think the greatest good for the greatest number will assured adoption 
the policy outlined Capt. Palmer his excellent paper. 


Dr. Gillett (New York City): Dr. Palmer’s paper has been conclusive that the 
chief thing want say is, that was mistaken when suggested temporary treatment 
under the conditions describes. quite likely that should have understood the 
time what understand now—that asepsis was near impossible under the conditions 
existing, that temporary root-canal treatment was not feasible, safe, procedure. 

want refer one thing Dr. Rhein’s discussion. Apparently included 
those who gave that answer, because they were afraid public opinion. Lay- 
public opinion should have part deciding such question the one Dr. Palmer has 
discussed. 

There little for say to-night. Dr. Palmer has presented the situation that 
opposition seems possible. Apparently the course followed him the only pos- 
sible one until the time arrives when the Army Dental Corps will realize that, order 
aseptic dentistry, the necessary provision must made effectively. seems 
unlikely that will ever possible take the time work the 
field. Unless the soldier can into active service sound dental condition, 
evident that military and civilian dentistry must have different standards. 

not satisfied that yet know the reason why many imperfect root-canal 
operations lead disturbance whatever, why many teeth with very imperfect root- 


FIRST DISTRICT DENTAL SOCIETY, 


canal operations seem perfectly sound and healthy; and sometimes wonder the 
reason that those particular teeth there has been either strict attention asepsis, 
least antisepsis. 

wish might have from many sources reports tens and hundreds and eventu- 
ally thousands teeth, which there had been strict attention asepsis and yet 
where had been impossible those cases perform perfect root-canal operations. 
course Dr. Rhein says there ought imperfect root operations; but there are, 
and will for decade two until discover new methods. Coupled with that, 
would like see report of, say, 100 cases single-rooted teeth, which freshly ex- 
posed pulps had been promptly removed, after exposure under precautions precluding 
the possibility sepsis from the outside, and the canals dressed with iodoform dressing 
and sealed. The record, two three years later, might prove very interesting. have 
argument advance, but seems there something there have not yet 


discovered, and there must some reason why many imperfect root-canal treatments 
lead disturbance. 


Colonel Scott (U. A.): would not care discuss Dr. Palmer’s paper without read- 
ing fully, but there were few remarks which may permitted make little 
correction regard the heads the Dental Corps. 

the “regular” service. Our policy has been put the mouths the best pos- 
sible condition, Dr. Palmer has stated, the least possible time. have endeav- 
ored remove all focal infections, possible focal infections. had instructions, 
letters, which Dr. Rhein alluded, reprimanding some (in way) for the 
extraction” was termed; but wish state that those letters were not from the 
members the Corps. That the only thing want put before the mem- 
bers the dental profession, with reference the dental service. 

the travels made when leave, found that other camps the older members, 
who should heads Corps, were accord with that policy. Their experience 
the field, previous this war—in the Philippines, marches—showed that was 
necessary get abscessed conditions out the mouth, they did not have success. 
always found, when new “outfit” came us, that the mouths the men had 
not been cleared up, there were cases pulpitis the first night, and were 
told that these teeth had removed, wanted success. not want you 
think the older members the Corps not agree with the plan removal all 
infected teeth; sure voice their opinion its favor. 


Dr. Tracy (New York City): Inasmuch was one those who advocated 
temporary expedient some instances, would like say just word. feel quite 
unable discuss the paper, because seems the issue clearly set forth that 
there very little room for argument. 

When Dr. Palmer and discussed the matter, had mind just such cases Dr. 
Gillett spoke of. seemed that, cases where was desirable save front 
tooth, when there was freshly exposed pulp, the pulp might removed under accepted 
asepic conditions. But, after further consideration, and the light what Dr. Palmer 
told us, believe there doubt the correctness his position. 

Another reason why hesitated accede the “wholesale removal” teeth, 
has been called, arose from the fact that, that time, was interested the exami- 
nation the registrants who were into the draft. found that, recom- 
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mended the extraction all the teeth felt should extracted, many the men 
would have been placed Class II, and would have been depleting Class 


Dr. Palmer has shown us, the only way pursue the radical method has 
presented. 


Dr. Andrew Asch (New York City): think there one very big point that has been 
measure overlooked. Dr. Palmer has handled the situation admirably, and the 
only way which could have handled it. are going continue have 
army; will not large was; but, strikes me, takes dentists clear 
1,000 focal infections, takes 20, 50, the army should have them. The lesson 
have learned from what Dr. Palmer and the other army dentists have done, shows 
that necessary have dentists every 1,000, the army, their appointment 
should authorized. 


Dr. Palmer (in conclusion): should like say, realizing that the war over and that 
our interest now reconstruction and peace-time measures, that the only excuse had 
for bringing this paper before you was that there army the future—not only 
peace-time army, but army children going our public-school clinics, where 
the same general conditions exist that were met the military service, namely, vast 
amount work accomplished for great number short time. That what 
feel justified bringing this problem before you. The past past, but think 
what has gone before, can make better plans for the future. 

Dr. Rhein has spoken the spirit the wounded men. should feel that had 
slighted most important topic did not refer never neglect opportun- 
ity speak the fine spirit the wounded American soldier. was absolutely phe- 
nomenal. the operating room, during the Chateau Thierry drive, our men would 
come in, all tired out, the operating table, help themselves it, and every- 
thing they could assist; and all without murmur. you saw occasional case 
like that, you would apt say: “Well, that’s fine But such instances were 
not exceptional—they were the rule. 
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Meeting held February 1919. Young’s Hotel, Boston, Mass. 
President William Rice the chair. 

Scientific proceedings. Paper read Robert Andrews, D.D.S., 
A.M., Cambridge, Mass., formerly Professor Histology the 
Boston Dental College, development the teeth, and some 
the contested points regard their development and structure” 
(page 353). Discussion (not reported the editor) Drs. Percy 
Howe, George Baker and Faxon, Boston. 
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